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FOREWORD

The St. Paul District, Corps of Engineers, has modified this version of
MAIN II, which was originally developed by the Corps Institute for Water
Resv'rces. The modifications were made at the request of the Wisconsin
Devartment of Natural Resources under the authority of the Water Resources
Development Act of 1974, Section 22, Planning Assistance to the States,
(Public Law 93-251). This modified MAIN II model was used to project
municipal and industrial water supply demand for the city of Eau Claire,
Wisconsin. This model is an invaluable tool in assessing the need for
water supply and treatment facilities. It has also been used as a first
step in evaluating the effect of water conservation measures because it

supplies a base projection to which conservation measures could be applied.

This latest version of MAIN II was developed by Bruce Carlson and Robert
Stackowiak of the St. Paul District. It incorporates several important
improvements that are expected to broaden the usefulness of the model.
First, the method of projection has been modified. An intermal-growth
model was replaced with a per-capita growth model as the lowest priority
projection mode. This model as well as projections based on historic
trends (mid-level) and externally-supplied projections (highest level) are

now identified in the MAIN II output.

The process of modification also resulted in conversion to the Harris
computer. The model now runs in a "batch" rather than an "interactive"
mode. These changes resulted in a twenty-fold reduction in the St. Paul

District's cost of running the program.

Finally, the effect of various water conservation measures can now be
supplied to the model. The model will therefore provide projections of

demand based on those measures.

We in the St. Paul District believe that these changes offer significant
improvements in the MAIN II model that will broaden its appeal to

all concerned with the issue of water supply and conservation.
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CHAPTER I: INTRODUCTION AND SUMMARY

INTRODUCTION

The MAIN II System is a tool for estimating and forecasting municipal
water requirements. MAIN is an acronym for Municipal And Industrial
Needs. This system is designed for the use of urban planners, water
resource planners, and water utilities. It improves the ability to
develop sound and realistic plans involving the supply and allocation of
municipally-supplied water. The version of MAIN II described in this
text is the one modified by the U.S. Army Corps of Engineers, St. Paul
Distriet, in 1983.

The MAIN II System is a flexible planning tool. Water requirements for a
study area are estimated separately for the residential,
commercial/institutional, industrial, and public/unaccounted sectors.
Within these sectors, requirements are further estimated for individual
categories of water users, such as metered-sewered residences, flat rate-
sewered residences, commercial establishments, institutions, three-digit
Standard Industrial Classification (S.I.C.) manufacturing categories or
individual manufacturers. Estimates are made of mean annual, maximum-
day, and peak-hour water-use requirements. These features not only
assure greatly improved information about the nature of future water
demands, but they also permit the final estimate to be responsive to
changes in the mix of water-using activities that occur in the growth of
metropolitan areas. Water requirements can be estimated for current and

projection years.

Research performed by The Johns Hopkins University, as well as data
gathered by the Bureau of the Census, American Water Works Association,

Hittman Associates, Inc., and other groups, has resulted in a series of
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mathematical models of water requirements that permit the MAIN II System
to accurately estimate water demands in the various categories as a
function of specified water-use parameters. These water-use parameters
include factors such as home value, persons per household, retail floor
space, and industrial employment in each three-digit (S.I.C.) category.
Users of the MAIN II System can provide detailed local data when these
data are easily obtainable, and the users can rely on data collected and
condensed from national samples when local data are difficult to obtain.

Forecasts of water requirements result from projecting the value of the
water-use parameters by a variety of methods. The MAIN II System user
can tailor the operation of the system to a specific community and select

a separate projection method for each category.

This report describes the MAIN II System in sufficient detail to permit
its application to a specific local forecasting effort. The MAIN II i
System computer program and the Library of Water Usage Coefficients are
also described in detail. Examples of data preparation and output
reports are given. This report also contains data regarding required

computer characteristics and the specifications of the MAIN II System
computer program and library magnetic tapes. The MAIN II System has been
designed and the user's manual has been written so that the user needs

little training or experience with computers.

MUNICIPAL DATA SOURCES

The municipal data requirements of the MAIN II System consist of a series
of data subgroups related to the residential, commercial/institutional,
industrial, and public/unaccounted sectors of the community. The data
required are values of a number of economic and demographic parameters
that have been found to be closely related to water use. The parameters
are to be evaluated at a base year, or as close to that base year as
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possible. When the MAIN II System is used to estimate current water
requirements, the estimate will be for the base year used in data
gathering. When the projection capability is utilized, all projections

will be calculated from the base year.

The following sections discuss some of the information that is be used to
obtain water-use estimates with the MAIN II System. Chapter II lists the
exact requirements for each subgroup. A summary of information sources
that are available in most communities and that may be useful in

assembling the required data is in figure 1.
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Type of Information or Data

Local Public Library

Regional or Local Planning Office
Department of Public Works

Chamber of Commerce

U.S. Census Bureau "Block Statistics"
Board of Election Supervisors

Water Supply Utility

Real Estate Board

Department of Assessment

Bureau of Building Inspectors

Department of Correction
Department of Education
Department of Health

Council of Churches

Blue Cross

Board of Liquor License Commissioners
Barber Schools

Beautician Schools

American Petroleum Institute

Restaurant Chains

Movie Theatre Chains
Bus and Rail Depots

General reference source

General advice and suggestions

General advice and suggestions

General advice and suggestions

Many residential parameters

Population distribution

Water rates (prices) and jurisdiction
Housing and apartment data

Property values

Residential data, office buildings,
and retail space

Prison population

School and college enrollment

Data for barber shops, beauty shops,
restaurants, bars, hotels, motels,
hospitals, and nursing homes

Church membership

Data for hospitals and nursing homes
Data for bars, nightclubs, and taverns
Barber shop data

Beauty shop data

Gas station data

Conventional and drive-in restaurant
data

Theatre and drive-in movie data

Transportation terminal size

Figure 1. Typical Sources of Parameter Data (Continued on next page)
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Source

Type of Information or Data

Car Wash Equipment Suppliers
Bowling Equipment Suppliers
Laundry Suppliers

Laundry Equipment Suppliers
YMCA Type Facilities

U.S. Census Bureau "Census of
Business"

Department of Employment Security

U.S. Census Bureau "Census of
Manufacturers"

U.S. Department of Commerce, Bureau
of the Census Statistical Abstract
of the United States

Data on car washes

Data on bowling alleys

Data for commercial laundries
Laundromat data

Data for YMCA, YWCA, etc.
Many commercial parameters

Office, retail, and industrial
employees by S.I.C. number
Industrial populations

Municipal Identification Data,
Construction Cost Indices, other data
for SMSA and States .

Figure 1. Typical Sources of Parameter Data (Concluded)
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Municipal Identification Data

These data consist of such information as the name of the urban area, the
latitude and longitude of the area in degrees, population of the
community, and other data. The MAIN Il System uses this information in
such ways as identification on the printed reports, interpolation of

climatic data, and computing publie/unaccounted usages.

Residential Data

The residential segment of an urban area is divided into four categories
or groups, each of which is subdivided still further. The categories are
designated by the method in which the residents pay their water bills
(metered or flat rate) and the method of waste disposal (public sewer or
septic tank). The MAIN II System uses categories made up of combinations
of these functions: metered and sewered, metered and septic tank, flat
rate and sewered, and flat rate and septic tank.

The system assumes that people living in apartments who do not pay a
water bill will use water at a different rate from homeowners.
Therefore, apartments should be classified in the commercial category,
with each apartment considered a separate housing unit, provided that

they are not individually metered.

Within each of these subcategories, the residences should be grouped into
home-value ranges. (Value of an apartment is the value of the apartment
building divided by the number of units in the building.) This value may
be the retail market value (including land and building) or the assessed
property value. 1In the latter case, an assessment factor must be

obtained from the tax assessor's office.
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The following parameters are needed for each home-value range: the
number of dwelling units, the housing density in terms of dwelling units

.
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per acre of residential land (including streets), population density in
terms of average number of persons per dwelling unit, and the annual
average price of water and the summer price of water (both in cents per
1,000 gallons).

One convenient way to find the categories and subgroups of home value is
by political subdivisions. The U.S. Bureau of the Census has maps of
every major metropolitan area in the United States showing census wards
and tracts. Often, the values of the homes within each of these
political subdivisions are all nearly the same, and the housing density
is fairly uniform. A MAIN II System user could acquire these Census
Bureau maps and use them to locate the subcategory areas. The maps can

also be planimetered to determine actual residential land area.

Some metropolitan areas are serviced by more than one water supply
facility with different rate structures. The jurisdictional boundary
limits of these suppliers should be indicated on the maps to properly

assign water-use prices to the subcategories and value-range groupings.

The system user may find the data needed on values of residences in the
tax assessor's files. A possible source of data on population

distribution might be the Board of Election Supervisors. The Census

Bureau issues block statistics reports on major metropolitan areas but

e At

only for the years of the census. These reports contain all data except
prices that can be used by the residential submodel of the MAIN II
Systen.
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Commercial and Institutional Data

The commercial and institutional segment of a community is subdivided
into categories of commercial and institutional establishments. The user
needs to collect (or estimate) values of appropriate water-use parameters
for each of the categories such as the number of barber chairs in all the
barber shop for the study area, the number of hospital beds in all the
hospitals, and similar information.

The MAIN II System has a built-in set of 28 general-purpose commercial
and institutional categories. A complete list of these categories is in
chapter II. The system has space for an additional 22 unassigned
commercial categories that are available to the user.

Values for commercial and institutional parameters may be acquired from
various local municipal agencies and from major central commercial
organizations and suppliers. Examples of municipal agencies that might
have data are Department of Education, Department of Health, Department
of Correction, Fire Department, Liquor Board, Planning Office, Bureau of
Building Inspectors, and similar agencies. The user may find additional
commercial parameter data from these central business sources: Chamber
of Commerce; American Petroleum Institute; wholesale distributors of

«t2 g2 .« A A EEERac *_*_.*

supplies and equipment for bowling centers, laundries, car washes,
movies, barber shops, beauty shops, and restaurants; the Council of '
Churches; transportation terminals; and the local yellow pages directory.
The U.S. Census Bureau report on "Census of Business - Selected Services
Area Statistics" also contains data that the user may find useful in

estimating parameter values when data from other sources are not

available.
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Industrial Data

The MAIN II System has been designed to allow the user to separate the
industrial segment of the community by type of industry. These
industrial (manufacturing) categories are grouped by three-digit S.I.C.
(Standard Industrial Classification) codes. A list of the categories that
are built into the system with water-usage coefficients is in chapter II.

To use this part of the MAIN II System, the user need only find the total
number of employees in each three-digit S.I.C. category. This
information is usually compiled by the local office of the Departmer:. of
Employment Security. There are also Census Bureau reports on "Census of
Manufacturers - Location of Manufacturing Plants..." that may be useful

for approximating industrial populations.

The user may also wish to organize industrial sector data by individual
industry, rather than by S.1.C. category, if water-utility records are
available and if actual-use parameters can be found. Changes in the
library can be made to accommodate thié type of organization.

Public/Unaccounted Data

The MAIN II System contains two public water-use categories (free service
and airports) and one unaccounted category (distribution losses, such as
leaks and breaks in the system and unmeasured use)., Water use is
computed with per-capita-use coefficients where the municipal population
is the parameter used for free service and distribution losses, and where

the average daily airport passenger count is the parameter for the

airports.
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The user is not restricted to accepting the system's computations for
public/unaccounted use. Instead of per-capita-use coefficients, the user
may input actual gallons-per-day use values for the categories where f

these values are known. l

The system also contains space for 27 additional unassigned categories if \
the user wishes a further breakdown of measured free service such as ;
street cleaning, firefighting, zoos, museums, parks, municipal buildings,

and other categories.

PROJECTION DATA SOURCES

Tne use of the MAIN II System for forecasting water requirements entails )
the preparation of projection data. These data define the basic
assumptions upon which the projection will be made. The data described
previously creates the base for the projection, but the projection data
determine the manner in which the projection will be carried out. Data

for three kinds of projections may be prepared:
1. Per capita growth of parameters (default option)
2. Extrapolation of historical trends

3. Externally-provided projections ;

Projection values may be obtained from local planning agencies or

r_ A SEmaer e _»

developed by the MAIN II System user. Certain projections, such as

population, are available from the published sources for many areas.

Other projections, such as manufacturing employment, are available from

-

the National Planning Association reports or from the business entities i

tnhemselves.

Further specifications of projection data are discussed in chapter II.
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LIBRARY INPUT

As mentioned earlier, part of the MAIN II System is the Library of Water
Usage Coefficients, which is delivered to the user on a magnetic tape.
This library contains such data as the residential equation constants,
climatic data, category identification labels, and use coefficients for
the commercial/institutional, industrial, and public/unaccounted
submodels.

A complete detailed description of the library contents and use is in

chapter III of this report. A list of the library contents is in
appendix B.

M
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CHAPTER II: DATA PREPARATION

‘i This chapter discusses procedures for preparation of the data used in the
MAIN II System. It discusses specific formats required to use the

1y current-year, projection, and zcoanservation simulation modss.

The input data for each mode of the MAIN II System consist of a series of
data subgroups. Each data subgroup is preceded by a subiro:ip nane card

and followed by an ENDD card. Data within a subgroup may be in any

convenient order, except when specified otherwise. Similarly, the
subgroups themselves may be arranged in any convenient order, with the

following exceptions:

1. All municipal current-year data must precede the first NEWYEAR

projection data subgroup. .

2. All projection subgroups must follow the NEWYEAR subgroup for
which they are intended.

3. Subgroup or data identification names for which no data is listed
should not be used in the input file.

CARD TYPES AND INPUT FORMAT

General input formats for the subgroup name card and data card are listed
below in figure 2. The subgroup name card is used to iizntify groups of
4ata, and the data cards are used to store the parameter values. Actual
sidgroup name and data ilentification labels used in the MAIN I1 3ystem

ares listed in the following sections.

12




Subgroup Name Card Format b
Card Column No. Item 3
1 blank j
2-9 subgroup name E
3 10 blank 5
‘ 11-80 any remarks the user wishes to use )
9 Data Card Format E
ol
Card Column No. Item ﬂ
1
1 blank h
2-5 : data identification name i
6 blank )
7=22 data field .
23 blank ;
24-27 data identification name
28 blank
29-44 data field
45 blank
46-49 data identification name :
50 blank ?
51-66 data field R
67 blank 3
t' 68-80 any user comments :
! -
g Figure 2. Subgroup Name Card and Data Card Formats ?
-
>-
F i
. 13 .
[ i
|
R I :_:.:_..-":-'. .‘- '» »"-:- ~_:_--'i3:§?:#;é_:':.- ::, -\':: -.' :'-:i-._.“:_ :_'..’- .— o - --" .. L e N : .““:‘ . ': ‘ e | ;»--;L ._;;4




S Bt i N A

e~ A S e A S

A3 indicated above, the data card may contain up to three data
identification names with corresponding vaiues in the data field. For

each number, the user must include the decimal point in the proper place.

MUNICIPAL DATA

The subgroup name card for municipal identification data follows:

CITYDATA

The name of the study area must immediately follow the subgroup name card
CITYDATA. The study name area may b2 placed anywhere (centered, if

desired) between columns 2 and 25, inclusive.

example: Eau Claire, Wisconsin

example: Fond du Lac

Other data identification names required in the subgroup CITYDATA are:

CDAT: Calendar year of current parameter values provided. This

value is used as the base year for all forecasts.

LATD: Latitude (in degrees) of urban area being studied. This
value is required by the system to extract climatic data
from the library.

LONG: Longitude (in degrees) of urban area being studied. Tnis
value is required by the system to extract climatic data
from the library.

POPU: Population of study area in base year (CDAT). This value

is required for all forecasts and for computation of

14
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public/unaccounted requirements. It may be deleted when no
forecasts are to be made and no public/unaccounted results

are required.

e A A 3 s 4 A t_*__.°

A code sheet showing sample OPTIONS and CITYDATA subgroups is in figure
3. )
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CURRENT YEAR DATA

The MAIN II System disaggregates water use into four sectors:
residential, commercial/institutional, industrial, and
public/unaccounted. Each of these four sectors, in turn, is broken down

into more specific use categories. The subgroup and data identification

names used to calculate current-year use are listed in this section.

Residential Sector

Current-year data describing the residential sector of the study area may

be prepared under any of four subgroups, as required:

FLATSEPT
FLATSEWR
METRSEPT
METRSEWR

The subgroup names have the following meanings: FLATSEPT - flat rate-
septic tank areas, FLATSEWR - flat rate-sewered areas, METRSEPT -

metered-septic tank areas, and METRSEWR - metered-sewered areas.

Each subgroup consists of the subgroup name card, followed by data cards
inctuded in a series of value ranges, a summary card, and an ENDD card.
Each value range begins with a VALN card, followed by data cards required
for the given subgroup (listed below), and it ends with a VALX card. The
summary card follows the last value range and includes the data
identification names LOWV, MEDV, and HIGH.

The data identification names for residential parameters in eaca wvalue

range are defined below.

17

A

T, W W .
- . e

B

Ao ko K. A&

e T W]

A A A N twta

4 rEmwa . a



T T Tt WL T T e e e W, Ta v e e

9’ VALN: Lower 1limit of a property value range, expressed in
dollars. This value may be assessed or market value,

provided that the ASMT (see below) value is correct.

VALX: Upper limit of property value range, expressed in dollars,

either assessed or market value.

ANPR: Marginal price of water, including any charzes billed on
the water bill as a percentage of water price, which is
paid by consumers in a value group on a year-round basis.
Tnis value is expressed as cents per 1,000 gallons. It can ;
be determined as the total charge on the water bill caused I
by the last 1,000 gallons purchased, i.e., the billing rate
in the highest block being used, including sewer or other i
charges when they are a percentage of the water rate. This ]
value may be different for each value range and is required l
for METRSEPT and METRSEWR only. J

ASHUT: Assessment factor (ratio of assessed value to 2irrent 1

market value). The user should provide this quantity when
assessed property values are used instead of market values.
If the quantity is not provided, a value of 1 is assumed.

A different value may be used for each value range.

DENS: Housing density expressed in dwelling units per residential
acre, including streets. Tnis value may be different for

each value range.

3 NUMB: Number of occupied housing units in a value range.




PEPL:

SMPR:

Population density expressed in persons per housing unit.
A different value may be used for each value range. This

value is required for all categories except METRSEWR.

Marginal price of water, as defined for ANPR, except for
summer use only. This value may be different from ANPR
where the rate structure causes the marginal price of water
paid by the average consumer in a value group to differ
seasonally. In this case, the marginal price paid during
the summer, expressed in cents per 1,000 gallons is
assigned to this variable. Otherwise, the value provided
is identical to ANPR. This value may be different for each
value range and is required for METRSEWR and METRSEPT only.

The data identification names for the residential summary card(s) are:

. LOWV:

HIGH:

Number of value ranges in low-value group. This group is
defined as all value ranges having a median unit value
below $25,500 (1980 dollars).

Number of value ranges in medium-value group. This group
is defined as all value ranges having a median unit value
of at least $25,500, but less than $50,000 (1980 dollars).

Number of value ranges in high-value group. This group is
defined as all value ranges having a median value of at
least $50,000 (1980 dollars).

Up to 25 value ranges may be defined within each residential subgroup.

When the MAIN

II System is used to forecast water requirements, each

subzroup must end with a card containing a value for LOWV, MEDV, and

HI3H, followe

.........

d by tne 20D card. The value ranges thiemselves must be
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:\ piac=d so that all low-value group ranges appear first, followed by
f_ medium-value group ranges, and finally the high-~value group ranges. The

. value ranges may not include values that cross the low, medium, and high
ﬁ summary ranges (0-$25,499; $25,500-$49,999; and $50,000-plus,
respectively).

Figure Y4 shows a sample of current-year residential data.
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Commercial/Institutional Sector

Tne MAIN II System uses 28 commercial and institutional categories to
estimate water requirements for this sa2ctor of a community. Where local
water-use patterns suggest the need for other categories, they may be ]
added by the user. This modification consists of placing the necessary
labels, water-use parameter identifications, and usage coefficients in
the Library of Water Usage Coefficieants, as described in chapter III.
Wnenever estimates of commercial/institutional requirements are to be
included in computations of current or forecasted water requirements, the

following subgroup must be used:
COMMPARM

The cards following tne subgroup name card contain the data
identification names for any of the 28 commercial/institutional
categories listed in figure 5. Each data identification name is followed
by the value of the water-use parameter for that category. These values
are computed as of the current, or base, year. Data identification names
for categories added by the user are C001, €092, C003, etc., up to a
maximum of 22 additional categories (i.e., C022). The COMMPARM suog~oup
ends with the ENDD card.

Figure 6 is a sample of current-year commercial/institutional data.
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Data Identification Name

Category Name

BARB Barber Shops
f BEUT Beauty Shops
. DPOT Bus, Rail Depots
i CARW Car Washes
, CHUR Churches
{ CLUB Golf, Swim Clubs
) BOWL Bowling Alleys
COLG College Residences
HOSP Hospitals
‘ HOTL Hotels
.. LNDM Laundromats
LNDY LAaundries
_ MEDL Medical Offices
: MOTL Motels
. MOVI Drive-In Movies
g NURS Nursing Homes
) OFFN New Office Buildings
7 OFF0 0l1d Office Buildings
3 JAIL Jail and Prison
; ZATN Restaurants
;? EATO Drive-In Restaurants
- NITE Night Clubs
SALE Retail Space
SKLL School, Elaenentary
: SKLY School, High
P YMCA YMCA, YWCA
GASS Service Stations
THTR Theatres
‘ Figure 5. Commercial and Institutional Categories:
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Parameter Units

Barber Chairs
Stations

Square Feet

Inside Square Fe#*.

Members
Members
Alleys
Students
Beds

Square Feet
Square Feet
Square Feet
Square Feet
Square Feet
Car Stalls
Beds

Square Feet
Square Feet
Persons
Seats

Car Stalls
Persons Served
Sale Square Feet
Students
Students
Persons

Tast

Inside Square

S=2ats

Data Identification

Names, Category Names, and Parameter Units

b
<
-{
4

ik AR




T e T a7l e

IR e & e aac R R rd

o1dues eje( [LUOTINITISUI/TLFOIBWWOD 1BI) JUL1an) °g 3aNndy,

XA

CLI33NS ANOAYT L4IDSNYYL HONNd AN NWNT0D 09 Cwpenn o 1ot POOIAp SO o1 @uop 01wt 10 wrsiwesder 1990T) Q00K wyog -

slesjeoliddas]esfos] esfos[ssfosicsksfis]osforfor Lav[m oo [oo]to [eefrofovfac Jocfea]onisa]oefcc Jrefic |oefaelos |ce oz [se Jozjeaienjonjoefsr ot |eodoifesfositefratenjoriad o] ¢] o1 e o)

|
|
|
|

P

T,

. JUVER
ol Olsl ICEERZEURNRAr TETL
§35880 B Pl Jolelo[ IelrplE Klalof7) 1001 [Z]wislclo] 1] | Ut
SHAQH cRIAN Tolo{of le dl<jold] 1ojolo] - fojoln JRUE
SHUYEE W[l Taljol 5P x[d)3]8{ Jolop["[os LEEE
)
e e e T o D e o e kel e e T ufwfiehefuciechroenfoge LAEEEREE .—- « A_ ._- of efs
ofeg kg paxsoqyl [ v?—l—ﬂ.m_ g parsanbay
nnnnnn 28b1 AN =ieg TLNIVW wmadosy

Tl N0 SIFIVIINT 40 $g3%) — LAFLSIQA T0v4 1S
7904 VI3 S50dUNd TVNARAD

AR N Pt A

N gt B

24




Industrial Seator

When industrial water requirements are to be included in calculations of
current or forecast municipal water use, the following subgroup must be

provided:

INDPARAM

The subgroup name card is followed by cards containing data
identification names and the values of the associated water-use
parameters. These parameters are the total employment for each
industrial category. The industrial categories are defined by the user,
and can be either individual industries or industries grouped by S.I.C.
codes. Figure 7 shows the industrial categories listed in the original
version of MAIN II.

The proper data identification names are 1201, 1202, 1203, ete. The
employment provided for each category is the average employment for the
current, or base, year. The necessary category label, data
identification name, and water usage coefficient are contained in the
Library of Water Usage Coefficients, as described in chapter III. These
categories are limited to data identification names between I200 and
I399, inclusive. The subgroup must end with the ENDD card. Figure 8 is
an example of prepared data for this subgroup.
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S.I.C

No.

201
202
203
204
205
206
207
208
209
211
221
222
223
225
226
227
223
229
230
242
243
2uy
249
251
259
291
262
263
254
265
266
270
281
282
283
284
285
286
287
289
291
295
301
302
303

Industrial Category

MEAT PRODUCTS
DAIRIES

CANNED, FROZEN FOOD
GRAIN MILLS

BAKERY PRODUCTS
SUGAR

CANDY

BEVERAGES

MISC. FOODS
CIGARETTES

WEAVING, COTTON
WEAVING, SYNTHETICS
WEAVING, WOOL
KNITTING MILLS
TEXTILE FINISHING
FLOOR COVERING
YARN, THREAD MILLS
MISC. TEXTILES

WHL. APPAREL INDUSTRY
SAW-PLANING MILLS
MILLWORK

WOOD CONTAINERS
MISC. WOOD

HOME FURNITURE
FURNITURE FIXTURES
PULP MILLS

PAPER MILLS
PAPERBOARD MILLS
PAPER PRODUCTS
PAPERBOARD BOXES
BLDG. PAPER MILLS
WHL. PRINT INDUSTRY
BASIC CHEMICALS
FIBERS, PLASTIC
DRUGS

SOAP, TOILET GOODS
PAINT, ALLIED PRODUCTS
GUM, WOOD CHEMICALS
AGRICULTURE CHEM.
MISC. CHEMICALS
PETROLEUM REFINING
PAVING, ROOFING
TIRES AND TUBES
RUBBER FOOTWEAR
RECLAIMED RUBBER

Figure 7.

S.I.Cl
No.

306
307
31
321
322
323
324
325
325
327
328
329
3N
332
333
334
335
336
339
341
342
343
344
345
346
347
348
349
351
352
353
354
355
356
357
358
359
361
362
363
364
365
366
367
369

Industrial Category

RUBBER PRODUCTS
PLASTIC PRODUCTS
LEATHER TANNING

FLAT GLASS

PRESSED, BLOWN GLASS
PRODUCTS OF PURCHASED GLASS
CEMENT, HYDRAULIC
STRUCTURAL CLAY
POTTERY PRODUCTS
CEMENT, PLASTER

CUT STONE PRODUCTS
NON-METALLIC MINERALS
STEEL ROLLING

IRON, STEEL FOUNDRIES
PRIME NON-FERROUS
SECONDARY NON-FERROUS
NON-FERROUS ROLLING
NON-FERROUS FOUNDRIES
PRIME METAL INDUSTRIES
METAL CANS

CUTLERY, HARDWARE
PLUMBING, HEATING
STRUCTURE, METAL

SCREAN MACHINE

METAL STAMPING

METAL SERVICE
FABRICATED WIRE
FABRICATED METAL
ENGINES, TURBINE

FARM MACHINERY
CONSTRUCTION EQUIPMENT
METALWORK, MACHINERY
SPEC. INDUSTRY MACH.
GENERAL IND. MACH.
OFFICE MACHINES
SERVICE IND. MACH.
MISC. MACHINES
ELECTRIC DIST. PRODUCTS
ELECTRIC INDUSTRIAL APPARATUS
HOME APPLIANCES
LIGHT-WIRING FIXTURES
RADIO-TV RECEIVING
COMMUNICATION EQUIPMENT
ELECTRONIC COMPONENTS
ELECTRIC PRODUCTS

Industrial Categories (with S.I.C. Numbers) Listed in the

Original MAIN II System(Continued on Next Page)
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3N MOTOR VEHICLES

372 AIRCRAFT AND PARTS

373 SHIP AND BOARD BUILDING

374 RAILROAD EQUIPMENT

375 MOTORCYCLE, BIKE

381 SCIENTIFIC INSTRUMENTS

382 MECHANICAL MEASURING

384 MEDICAL INSTRUMENTS
Figure 7.

386
387
391
394
396
398
399

PHOTOGRAPHIC EQUIPMENT
WATCHES, CLOCKS
JEWELRY, SILVER

TOYS, SPORT GOODS
COSTUME JEWELRY

MISC. MANUFACTURING
MISC. MANUFACTURING

Industrial Categories (with S.I.C. Numbers) Listed in the

Original MAIN II System (Concluded)
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Publie/Unaccounted Sector

Four data subgroups are provided for specifying public and unaccounted

water requirements:

PUBPARAM
PUBANAVE
PUBMAXDY
PUBPEKHR

Within each of these subgroups, the system provides three categories of

water use. The system user may define up to 27 additional categories.

The system-provided categories follow:

LOSS, FSER, AIRP

The definitions of the three system-provided categories are given below:

LOSS:

Water use unaccounted for or lost in the system, including
leaks and apparent losses through meter misregistration.
The parameter for this category 1is population, and
historical data may be either actual historical population
or an equivalent population found by dividing actual lossas
by the water-use coefficient for the categor . The data

value 13 expressed in number of persons.

accointable use from free services, including street
flushing, fire suppression, public buildings, parks, etc.
The water-use parameter for this category is population,
and historical data may be either actual nistorical

population or any equivalent population found by diviiing

29
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actual free services by the water-use coefficient for the
category. The data valas i3 =2xpressed in aumber of

persons.

AIRP: Use of water by airports, to the extent that it is supplied
by the municipal system. The water-use parameter is the
numbder of airline passengers per Jay, and the data value is

expressed in aumber of persons.

The water-use parameter for airports, AIRP, is thé average number of
passengers using the facility per day. The parameter for the other two
data identification names, LOSS and FSER, is the total population of the
study area. Additional categories that may be added by the user will
nave data identification names P0O0O1, P002, POO3, etc., up to category
P027. These categories will have water-use parameters specified by the

user,

The PUBPARAM subgroup is used to provide the current, or base year, value
of the water-use parameter for the AIRP category, as well as any user-

added categories.

Anen the user prefers to specify the actual values of water use for
certain public/unaccounted categories, he may do so by using the
PUBANAVE, PUBMAXDY, and PUBPEKHR subgroups. These subgroups, when used,
should all appear. The data identification names for the categories to
be processed in this manner are followed by the user-proviied estimate of
water required for that catagory and subgroup, expressed in gallons per
day. The PUBANAVE subgroup contains mean-annual average requirements.
The PUBMAXDY subgzroup coantains maximum-day requirements, and the P j3PEXHR

subgroup is used for peak-hour requirements. Use of these subgroups does
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not preclude use of the PUBPARAM subgroup for other categories. If the y
same category is entered both ways, the values provided in PUBANAVE, :
PUBMAXDY, and PUBPEKHR will be used. '

L

All subgroups must end with the ENDD card. Examples of prepared data for

these subgroups are shown in figure 9.
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PROJECTION DATA

The MAIN II System forecasts municipal water requirements by projecting
the values of the individual parameters used in the system. Forecasts
can be made for up to 20 separate projection years. Each forecast is
independent of the others. Forecasts for the same calendar year, based

on different sets of projection data, can be made for comparison.

Projections of individual water-use parameters can be carried out in any

of three ways:

o Projections of per capita growth (default projection if no otner
data is provided).

o Projection by extrapolation of local historical trends.

o Projections made external to the MAIN II System.

Projected changes in the water-use per unit parameters may also be made

in the forecasts of commercial and industrial use.

In summary, for each projection year and for each parameter, the
projection method may be selected independently of other parameters and
other years. For example, the first projection method may be employed
for a given commercial parameter in one projection year, the second in
another, and the third in still another, even though other options were
being selected for all oth23r a»1a=raial parameters. Th=z poojzction

method applied to each parameter is flagged on the output.

The MAIN II System may be used to simultaneously project water
requirements far up to 24 separate years in addition to the base year.

The 24 years may include the sane year repeated several times with

33
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different projection options or alternative data points. Each iteration
of a year witn different options or data points counts as a separate
year. The output reports produced by the MAIN II System include a set of
detailed reports for each year named, including the base year., Thase
reports are described in chapter IV. They include a detailed breakdown
of residential, commercial/institutional, industrial, and
public/unaccounted water use as well as a summary for each year. In
addition, aan overall summary is providad, listing annual average, maximum
day, and peak-hour water requirement estimates for each year. Where no
input is provided for a specific s23meat of water use, no report is

printed.

Key Projection Data

Each forecast year is specified by the appearance of the following

subgroup name card:

NEWYEAR

Tnis group contains the required key projection categories listed below:

{%AR, POPU

Th2 definitions of these projection categories foliow:

YEAR: The calendar year for which the forecast is desired. Tais

may be any year subsequent to tae base year names in the
CITYDATA subgroup.




T 100
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POPU: The population projection for tne study area in the
forecast yezar (YEAR). This projection is required and must
be prepared externally. It is expressed in the number of

persons residing within the study area.

Figure 10 is a sample of the key projection data.
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Projection by Per Capita Growta (Default Proj=:tion)

The projection by per capita growth method assumes that aggregate water
use per person does not change over time. With this methodology, growth
in the parameter directly follows growth in population, so the choice of
population projection (which must be supplied by the planner) is crucial.
This method is generally considered to be a weak predictor of future use
because many other growth factors besides population affect water use.
This method requires little projection data, however, and can be useful
for studies that do not require a high level of detail.

Per capita growth will be applied to all parameters that do not have
historical or external projection data supplied. For certain parameters,
growth on a per capita basis may be a reasonable projection assumption.
HMore careful study of the growth of the individual parameters (especially
for major users in the study area’ is strongly recommended, howevar,

because a per capita assumption is generally weak.

Projection by Extrapolation of Local Historical Trends

This projection method assumes that growth in the future will follow the
same trend as growth in the past. This assumption, of course, will not
always be a good one, especially in parameters that have recently shown
rapid growth and that are likely to taper off in the future. This is an
intermediate-level growth method that requires careful selection of data
points indicative of the apparent long-run trend. It also could require

extensive data collection from the varioius sectors being studied.

For projections using historical data, the data points collected snould
cover at least 10 years for each variable. In certain cases, it may be
desirable to reduce this period to exclude unrepresentative or unreliable

data. At laasht twn buat not more than five data points may be provided
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for each factor. Where the historical change of a factor is not 1linear,

sufficient data points should be provided to adequately describe the

actual change.

Residential Sector - Projection by extrapolation of historical trends may

be selected for residential parameters by providing the following data

¥

subgrou:

HNTHMS

This subgroup uses the following data identification names:

YEAR, MWLO, MWMD, MWHI, FWLO, FWMD, FWHI, MPLO, MPMD, MPHI, FPLQ,
FPMD, FPHI

The definitions for these data identification names follow:

YEAR: The year to which the data points immediately following
apply. In every case, the first data identification name
in the subgro.ap =must be YEAR, and all data follsr«ing it and
prior to the appearance of another YEAR will be interpreted
as associated with the first YEAR. The data value is
expressed as a calendar year and may be any year, including

the base year.

MWLO, The total number of housing units in the low-value group
FWLO, tnat are in the meterad-sew=2red, flat rate-sewzarad,
MPLO, metered-septic tank, or flat hate-septic tank categories,
FPLO: respectively.
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MWMD,
FWMD,

MPMD,
FPMD:

MWHI,
FWHI,
MPHI,
FPHI:

page 19,

The total number of housing wunits in the medium-value

group, categories as defined above.

The total number of housing units in the high-value group,
categories as defined above.

The HNUMHOMS subgroup must end with an ENDD card.

The low-, medium-, and high-value ranges are the same as those defined on

Figure 11 is a sample of data for the HNUMHOMS subgroup.
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Commercial/Institutional Sector - Any of the commercial/institutional

category parameters may be projected by extrapolation of local historical
trends through the use of the following data subgroup:

HCOMPARM
The data identification names for this subgroup are:
YEAR, HOTL, MOTL, ete., C001, C002, C0O03, etc.
The definitions of these data identification names follow:

YEAR: The year to which all data points immediately following
apply. In every case, the first data identification name
in the subgroup must be YEAR, and all data following it and

_prior to the appearance of another YEAR will be interpreted
as associated with the first YEAR. The data value is
expressed as calendar year, which may be any year,

including the base year.

HOTL, The data identification names of the 28 built-in
MOTL, commercial/institutional parameters, as listed in figure 5.
ete.: The data value immediately following each is the value of

the parameter for the YEAR specified. The units are also
listed in chapter III.

.
b
o C001, The data identification names of up to 22 additional
h . :
« €002, commercial/institutional parameters that may be added by i
) etc.: the user. When one or more of these have been added, the

historical data may be placed after the proper data
identification name, in the units previously defined by the

user.
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The HCOMPARM subgroup must end with an ENDD card.
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Figure 12 is a sam,le of data for the HCOMPARM subgroup.
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Industrial Sector - The industrial parameters may be projected by

extrapolation of historical records of employment by providing the proper

data in the following subgroup:

HINDPARM

The data identification names for this subgroup follow:

YEAR, I201, I202, I203, etec.

The definitions of the data identification names are given below:

YEAR: The year to which all data points immediately following
apply. In every case, the first data identification name
in the subgroup must be YEAR, and all data following it and
prior to the appearance of another YEAR will be interpreted
as associated with the first YEAR. The data value is
expressed as a calendar year and may be any year, including
the base year.

1201, The data identification names of the industrial categories,

1202, as listed in figure 9. The data value immediately

etc.: following each 1is the employment in the industry category

Lii for the year names in YEAR. The data values are expressed
f’ in numbers of persons employed within the study area.
L The HINDPARM subgroup must end with an ENDD card.

®

tff Figure 13 is a sample of data for the HINDPARM subgroup.
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Publie/Unaccounted Sector - Public/unaccounted parameters may be

projected by extrapolation of local historical data when the proper data

is placed in the following data subgroup:
HPUBPARM

The data identification names for this subgroup follow:
YEAR, LOSS, FSER, AIRP, P001, P002, etc.

The definitions of these data identification names are given below:

LOSS, These definitions are the same as those given on page 29
FSER, and 30 in the Public/Unaccounted Sector subsection under
AIRP: Current Year Data.

The HPUBPARM subgroup must end with an ENDD card.

Note: Extrapolation of historical trands cannot be applied to parameters
in the PUBANAVE, PUBMAXDY, and PUBPEKHR subgroups. External projections,
described in the next section, can be applied to these parameters,

however,

Figure 14 shows a sample of HPUBPARM data.
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Direct External Projections

This projection method allows planners to use any method or information
at their disposal to fix parameters at given points in the future. 1If,
for example, an industry knows it will be employing 60 workers at a point
in the future, planners can input this information directly. Similarly,
if an entity (or category, such as libraries) is not expected to grow in
the study period, planners can specify this.

Categories expected to arise in the future can also be projected
externally, by setting the parameter for that category at zero until the

year it is projected to begin water use.

Changes in the water-use function can also be projected by modifying the

use/unit parameters with use-modification factors described in this
section.

Direct external projections may be made in each of the four use sectors.

Residential Sector - Direct projections of residential data are made

using the following subgroup:
NUMHOMES
The data identification names are:

MWLO, MWMD, MWHI, MPLO, MPMD, MPHI, FWLO, FWMD, FWHI, FPLO, FPMD,
FPHI

Definitions of these data identification names are the same as those
listed in the Projection by Extrapolation of Local Historical Trends

section.
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Use-modification factors for the residential sector are not currently

available.

Figure 15 is a sample of direct external projections in the residential

sector.
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Commercial/Institutional Sector - Any of the Commercial/Institutional

category parameters may be projected directly with externally-supplied

data through use of the following subgroup:
COMFPARM

The data identification names for this subgroup are given below:
YEAR, HOTL, MOTL, etc., CO01, COO2, etec.

Definitions of these data identification names are the same as those
listed in the Projection by Extrapolation of Local Historical Trends

section.

Projected changes in the water-use function for any
commercial/institutional entity can be made using the following

subgroup:
#*
COMFACTR

To project changes, multiplicative and/or additive factors can be used on

the water-use function, as shown in the following example.

* When using the COMFACTR subgroup for projected conservational studies,
each year must be specified for the commercial factors that one is
working with. The new commercial factors will apply only to the
specified years and only to projections that are directly inputed (i.e.,
external projections). Also, a commercial factor must bte specified for

each individual commercial parameter.
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Data identification names are:
YEAR, HOTL, MOTL, etec., CO01, CO02, etc.

Definitions of these data identifications names are the same as those
listed in the Projection by Extrapolation of Local Historical Trends

section.

Sample calculation:

Example: MOTELS, 20 percent reduction because of

technological changes in showerheads and faucets

Use = MOTL x use/unit x multiplicative factor + additive factor
(sq ft, ete.) (gals/sq ft, etec.)

Use = 128,000 sq. ft. x .326’ x (.80) + 0
gals/sq ft

* Value of parameter built into Library of Water Usage Coefficients. See
figure 24.

Figure 16 provides a sample of externally-provided

commercial/institutional sector projection data and use-modification
factor data.
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Industrial Sector - Any of the industrial sector category parameters may

be projected directly with externally-supplied data through use of the
following subgroup:

| - DO
ddieiRalead

INDPROJT

v v -

The data identification names for this subgroup are given below:

] I201, I202, I203, etec. ‘
i

L Definitions of these data identification names are the same as those )

; listed in the Projection by Extrapolation of Local Historical Trends i

z. section.

Y

= The water-use function for the industrial sector is as follows: ]

e g

g Daily Use = (Employees) x (use per day/employee) x (productivity)

f_ x (efficiency)

In the base year, the productivity and efficiency factors used in the

preceding equation both have values of 1 (one). Changes in these factors
can be projected through use of the following subgroups:

INDEFF (efficiency)
INDPROD (productivity)

QOvand M aaaniivt ) AGeas
LA e LT PURE | M

The data identification names for these subgroups are:

SV,

1201, T202, 1203, etc.

e

Co bt

P
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Definitions of these data identification names are the same as those

listed in the Projection by Extrapolation of Local Historical Trends

e A G

section.

NOTE: Two modifications for use are available so that one can be used
) for projections, and one can be used for conservation scenarios (see page
. 63) if desired.

EI Figure 17 provides a sample of externally-provided industrial sector }

projection data and use-modification factor data.
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Public/Unaccounted Sector - External projections in the

public/unaccounted sector can be made through the use of the following

data subgroups:

PUBPARAM
PUBANAVE
PUBMAXDY

PUBPEKHR

The data subgroup PUBPARAM permits the use of external projections of
water-use parame;ers, while the subgroups PUBANAVE, PUBMAXDY, and
PUBPEKHR accommodate external projection of water requirements. These
last three subgroups should be used together. The data identification

names are the same for all four data subgroups:

Loss, FSER, AIRP, P001, P0O02, etc.

Definitions of these data identification names are the same as those
listed in the Projection by Extrapolation of Local Historic Trends

section.

Figures 18 through 21 provide samples of externally-provided

public/unaccounted sector projection data.
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End of Projection Data

The end of the projection data associated with each forecast year must be
signaled to the system by an ENDYEAR card. This card is placed after the
ENDD card of the last data subgroup following the NEWYEAR subgroup or
after the ENDD card of the NEWYEAR subgroup if no optional projection

methods are being used. The format of the card is as follows:

ENDYEAR

An ENDYEAR card must follow each complete set of projection data for each

forecast year.

End of Input Data

After all data have been prepared, inc;pding municipal data, current year
data, and projection data, a; required, the end of the data stream must
be signaled to the system by an ENDINPUT card. When the computer program
encounters this card, it terminates reading data and begins to read the
contents of the Library of Water Usage Coefficients. The format of this

card is as follows:
ENDINPUT

When the last data subgroup is part of the projection data, it terminates
normally in an ENDD card, which is followed by a ENDYEAR card signaling
the end of that forecast year's projection data, and finally, by the
ENDINPUT card, which is, in every case, the last card encountered in the
data record for a given run. When multiple runs are made, e.g.,
successive runs with altered municipal data, or runs on separate study
areas, and when the library is stored on media other than punched cards,

the ENDINPUT card may be followed immediately by the QPTIONS subgroup of

62




RO AN AN IO AR A I i S A AR Pt e AL Sl Il el ol S Al Sed b Gd el Ao Aal el i ksl Ach Ach A Nl A

’ F
¢ l

q

;
)
|
4
§
!
|
|
i

the second run. Any number of runs can be stacked in this manner, with
each individual run ending with an ENDINPUT card. A complete set of MAIN

II reports will be generated for each run.

Conservation Options

The MAIN II model can be used as a tool to assist water planners in their
creation of water conservation scenarios. The current-year use and
projection-year use estimates created by or for the planner can be used
as a base (initial condition) simulating the effect of water conservation
scenarios. Since the MAIN II use estimates are disaggregated, simulated
application of conservation measures can be applied at the level of
individual use categories. MAIN II does not have built-in reduction
parameters; these must be obtained externally (see appendix of sources).
Once these parameters are obtained, however, they can be used to develop
use-reduction parameters that can be applied in MAIN II through the use-
modification factors (decribed on pages 51-56).

These factors are applied in exactly the same way as they would be for
projecting changes in the water-use function. The only difference is
that they represent hypothetical conservation scenarios rather than

changes anticipated in the "no-action” or "initial" condition projection.
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CHAPTER III. LIBRARY OF WATER USAGE COEFFICIENTS

GENERAL DESCRIPTION OF LIBRARY

The Library of Water Usage Coefficients is one of the products of the
MAIN II System. It consists of all the invariant data needed by the
system, such as residential equation constants; climatic data for the
entire United States, category labels, and usage coefficients for the
commercial, industrial, and public/unaccounted submodels. 1t may be
easily modified from a general-purpose nationwide collection of data into
a very specialized local library. An abridged listing of the contents
of the library (including climatic data for the Upper Midwest only) is in
appendix B. The physical characteristics of the library are discussed
below. A section describing how to update and modify the library
follows that discussion.

Data Card Formats

The library data have three different card formats. The subgroup name
card and the general data cards are the same as discussed previously in
Chapter II, but the climatic data card has a different format, as
indicated in figure 22. Since the four data items listed on the card,
plus the coordinates of the grid point, are needed to describe the
climatic conditions at a grid point, this card was specifically designed
for these data.
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Card Column No.

2-5

7-18
19

20-23
. N
» 25-36
; 37
[ 38-41
L 42
' 43-54
55
56-59
60
: 61-72
- 73-80

Figure 22.

Item

plank

data identification
blank

data field

blank

data identification
hlank

data field

blank

data identification
blank

data field

blank

data identification
blank

data field

any user c¢omments

Climatic Data Card Format

name

name

name

name
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USE OF THE LIBRARY

The Library of Water Usage Coefficients provides data inpuis to the MAIN
IT System. These data include residential equation constants,
coefficients of use for many different types of establishments and
industries, and climatic information. This library allows the user to
make water-use computations without having to research the data values
again. The user is able to make changes in use coefficients where local
data differ from the library data.

The residential and industrial data represent the results of evaluation
of national figures. The commercial data are largely oriented towards
study of establishments in Baltimore, Maryland, and need to be refined
and compared with data values from other cities as they become available.
An incomplete 1list of other data sources is in appendix D.

LIBRARY DATA

This section of the report explains how the library data were prepared.
The data for each of the submodels, except the residential submodel, are
composed of several data subgroups, such as category labels and usage

coefficients. The details of the data preparation are discussed below.

Residential Data

The system equations for the residential submodel are shown in appendix
C, equation numbers 1 through 16, inclusive. The numeric constants in
the equations were put in the library to facilitate future refinements
and changes. The subgroup name card for the residential equation

constants is given below:

CONSTANT
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The data identification names consist of the letter E followed by three
. numbers, the first two referring to the equation number, and the last
3 indicating the number of the constant in the equation (first, second,
:‘, third, etc.). Figure 23 tabulates the existing data identification names
e and constants.
RN
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TotentiniendiatiodiiR o b

Data
Identification %Zquation Constant Constant

Name Number Number Value
E011 1 1 206.000 4
EO12 1 2 3.470 f
E013 1 3 -1.300 ]
E021 2 1 28.900 Y
E022 2 2 4.390 ]
E023 2 3 33.600 )
EO031 3 1 30.200 :
032 3 2 39.500 1
EO41 i 1 30.200 .
EQU2 4 2 39.500
E051 5 1 0.480
E052 5 2 1130.000
E053 5 3 -0.703
EO54 5 y 0.429
E061 6 1 0.390 ]
E062 6 2 0.164 1
E063 6 3 -0.793
E064 6 Y 2.930
E065 6 5 -1.570
E066 6 6 1.450
EOT1 7 1 0.410 )
E072 7 2 100.000 ]
EOT3 7 3 0.783
E081 8 1 0.340 ]
E082 8 2 0.164
E083 8 3 -0.793
E084 8 i 2.930
E085 8 5 -1.570
E086 8 6 1.450
E091 9 1 0.410
E092 9 2 100.000
E093 9 3 -0.783

" E09Y 9 y 2.930

o E095 9 5 -1.570

. E096 9 6 1.450

" E101 10 1 0.830

[ E102 10 2 -1.260

(] E111 11 1 3400.000

* See appendix C for corresponding equations.
Figure 23. Residential Equation Constants for the

Library of Water Usage Coefficients
e (Continued on Next Page)
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Data ;
Identification ¥Equation Constant Constant ]
Name Number Number Value R
-
E112 11 2 2.060
E113 11 3 0.413
E121 12 1 0.0106
E122 12 2 0.118
E123 12 3 -10.400
E124 12 y -1.250
E125 12 5 0.931
E131 13 1 2750.000
E132 13 2 0.943
E133 13 3 0.523 4
E141 14 1 0.0106 1
E142 14 2 0.118 3
E143 14 3 -10.400 U
E144 14U y -1.250 :
E145 14 5 0.9N
E151 15 1 2750.000 3
E152 15 2 0.943 ]
E153 15 3 0.523 .
E154 . 15 L 1.250 !
E155 15 5 0.931
E161 16 1 334.000
E162 16 2 2.017

MASRAMILE ™\ R A

B R g

* See appendix C for corresponding equations.

Figure 23. Residential Equation Constants for the
Library of Water Usage Coefficients (Concluded)
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Commercial Data

Five data subgroups are in the library to describe the commercial

submodel. The five subgroup name cards follow:

COMLABEL
COMMAVEG
COMMAXDY
COMMPEAK
COMMUNIT

These subgroup names have the following respective meanings: COMLABEL -
commercial category labels, COMMAVEG - mean-annual usage coefficients,
COMMAXDY - maximum-day usage coefficients, COMMPEAK - peak-hour usage
coefficients, and COMMUNIT - parameter unit labels. There are 28
general-purpose commercial and institutional categories built into the
library. Figure 24 lists these categories with data identification
names, category names, parameter units, and six sets of usage
coefficients. Three of the sets of usage coefficients are the expected
values incorporated in the library. The other three shown are design
values. They represent the upper 95-percent confidence limit of the data
measured in the original study of commercial/institutional water use.
Since the variance in water use among individual establishments in the
same category can be considerable, caution should be exercised in
applying the expected values of the coefficients to categories containing
only one or several establishments. There may be instances where the
user may wish to replace coefficients in the library with local values
when the number of establishments is very small. Figure 24 contains
listings of the commercial category labels, parameter unit labels, and

usage coefficients.
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Industrial Data

The library contains four data subgroups to describe the industrial

submodel using the following subgroup name cards to control and input:

INDANAVE
INDLABLE
INDMXDAY
INDPEKHR

These subgroup names have the following meanings: INDANAVE - industrial
mean-annual usage coefficients, INDLABLE - industrial category labels,
INDMXDAY - industrial maximum-day usage coefficients, and INDPEKHR -
industrial peak-hour usage coefficients. Data identification names for
the industrial categories are shown as the letter I followed by the
three-digit S.I.C. code. A complete list of those industrial categories

in the library with usage coefficients is in figure 25.
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Mean snnual Usage

s.I.C. Coefficient®
Numoer Industrial Category (gal/aay/enpioyee)
201 MEAT PRODUCTS 903.090
202 DAIRIES 791.350
203 CANNED, FRQZEN FOODS 784.739
204 GRAIN MILLS 438.245
205 BAKERY PRODUCTS 220.006
206 SUGAR 1433.6M
207 CANDY 24k ,306
208 BEVERAGES 1144.868
209 MISCELLANEQUS FOODS 1077.360
211 CIGARETTES 193.613
221 WEAVING, COTTON 171.434
222 WEAVING, SYNTHETICS 344,259
223 WEAVING, WOOL ol 439
225 KNITTING MILLS 273.439
226 TEXTILE FINISHING 810.741
227 FLOOR COVERING 297.392
228 YARN, THREAD MILLS 63.558
229 MISCELLANEOUS TEXTILES 346.976
230 WHOLE APPAREL INDUSTRY 20.000
242 SAW-PLANING MILL . 223.822
243 MILLWORK 316.420
244 WOOD CONTAINERS 238.000
249 MISCELLANEOUS WOOD 144,745
251 HOME FURNITURE 122.178
259 FURNITURE FIXTURE 122.178
261 PULP MILLS 13,494,110
262 PAPER MILLS 2433.856
263 PAPERBOARD MILLS 2464.478
264 PAPER PRODUCTS 435.790
265 PAPERBOARD BOXES 154.804
266 BUILDING PAPER MILLS 533.355
270 WHOLE PRINT INDUSTRY 15.200
281 BASIC CHEMICALS 2744 .40
282 FIBERS, PLASTICS 864.892
283 DRUGS 457.356
284 SQAP, TOILET GOODS 672.043
285 PAINT, ALLIED PRODUCTS 845.725
{ 286 GUM - WOOD CHEMICALS 332.895
'l 287 AGRICULTURE CHEMICALS 449,536
- 289 MISCELLANEQUS CHEMICALS 384.415
‘ 291 PETROLEUM REFINING 3141.100
( 295 PAVING, ROOFING 829.592
} 201 TIRES, TUBES 375.211
'. Figure 25. Industrial Categories and Usage Coefficient Values

(Continued on Next Page)
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4
Mean Annual Usage |
S.I.C. Coefficient* j
Number Industrial Category (gal/day/employee) i
302 RUBBER FOOTWEAR 82.592 {
303 RECLAIMED RUBBER 1031.523 b
306 RUBBER PRODUCTS 371.950 d
307 PLASTIC PRODUCTS 527.784 )
311 LEATHER TANNING 899.500 .
321 FLAT GLASS 590. 140 )
322 PRESSED, BLOWN GLASSWARE 340.753 1
323 PRODUCTS OF PURCHASED GLASS 872.2u46 j
324 CEMENT, HYDRAULIC 279.469 !
325 STRUCTURAL TLAY 698.197 )
326 POTTERY PRODUCTS 326.975
327 CEMENT, PLASTER 353.787
328 CUT STONE PRODUCTS 534.789
329 NON-METALLIC MINERAL 439.561
3N STEEL ROLLING 494,356
332 IRON, STEEL FOUNDRIES 411,052
333 PRIME NON-FERROUS 7i6.626
334 SECONDARY NON-FERROUS 1016.596
335 NON-FERROUS ROLLING 675.475
336 NON~-FERROUS FOUNDRIES 369.586
339 PRIME METAL INDUSTRIES 4g98.331
341 METAL CANS 162.547
342 CUTLERY, HARDWARE 459.300
343 PLUMBING, HEATING 411,576
344 STRUCTURE, METAL 319.875
345 SCREW MACHINE 433.193
346 METAL STAMPING 463.209
347 METAL SERVICE 1806.611
348 FABRICATED WIRE 343.367
349 FABRICATED METAL 271.189%
351 ENGINES, TURBINES 197 .413
352 FARM MACHINERY 320.704
353 CONSTRUCTION EQUIPMENT 218,365
354 METALWORK, MACHINERY 196.255
355 SPECIAL INDUSTRY MACHINERY 290.494
356 GENERAL INDUSTRIAL MACHINERY 246.6389 !
357 OFFICE MACHINES 138.025 :
358 SERVICE INDUSTRIAL MACHINE 334.203 N
359 MISCELLANEOUS MACHINES 238.839 N
¢ 361 ELECTRIC DISTRIBUTION PRODUCTS 272.001 %
] 302 ELECTRIC INDUSTRIAL APPARATUS 336.010 :
] 363 HOME APPLIANCES 419,914 )
L 364 LIGHT-WIRING FIXTURES 3639.592
Figure 25. Industrial Categories and Usage Cofficient Values 4
¢ (Continued on Next Page) t
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S.I.C.

Numoer

365
366
307
369
371
372
373
374
375
381
382
384
386
387
391
394
396
398
399

Industrial Category

T TR T T S W S W T e T T,

Mean Annual Usage
Coefficient*
(gal/day/employee)

RADIO-TV RECEIVING
COMMUNICATION EQUIPMENT
ELECTRONIC COMPONENTS
ELECTRIC PRODUCTS

MOTOR VEHICLES

AIRCRAFT AND PARTS

SHIP AND BOAT BUILDING
RAILROAD EQUIPMENT
MOTORCYCLE, BIKE

SCIENTIFIC INSTRUMENTS
MECHANICAL MEASURE

MEDICAL INSTRUMENTS
PHOTOGRAPHIC EQUIPMENT
WATCHES, CLOCKS

JEWELRY, SILVER

TOYS, SPORT GOODS

COSTUME JEWELRY
MISCELLANEOUS MANUFACTURING
MISCELLANEOUS MANUFACTURING

235.763

86.270
203.289
393.272
318.233
154,769
166.074
238.798
414,859
181.007
237.021
506.325
120.253
164.815
300.491
213.907
423.124
258.270
258.270

* Maximum-day and peaik-hour usage ccefficients have not been determined at this
Therefore, the library contains identical tables of the values tabulated
here for the mean-annual usage coefficients. These data values can be supplied
by the user if sufficient data are available.

time.

Figure 25.

Industrial Categories and Usage Coefficient Values

(Concluded)
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Public/Unaccounted Data

! Public/unaccounted data in the library comprise four data subgroups.

ﬁ Input of these data is controlled by the following subgroup name cards:
- PUBCOFAA
-~ PUBCOFMD
- PUBCOFPH
‘ PUBLABEL

1 These subgroup names have the following meanings: PUBCOFAA - mean-annual

- usage coefficients, PUBCOFMD - maximum-day usage coefficients, PUBCOFPH -
p, peak-hour usage coefficients, and PUBLABEL - category labels. Only three
t‘ data identification names of categories are built into the

public/unaccounted submodel:

AIRP, FSER, LOSS

The definitions of these names follow:

AIRP: Airport category
FSER: Free service category, which could include such detail
items as firefighting, street cleaning, zoos, parks,

fountains, museums, and public offices and buildings.

LOSS: Unaccounted water use due to distribution losses, etc.

Figure 26 shows the usa’ . coefficients for each of the public/unaccounted

categories.
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Data

Identification Mean Annual
Name Category Usage Coefficient®
LOSS Distribution Losses 14.9
FSER Free Service
- AIRP Airports 5.0

— Rl
TN

* Values for the maximum-day and peak-nhour are the same as the values for

mean-annual usage coefficients.

Figure 26. Public/Unaccounted Categories and Usage
EI Coefficient Values for the Library of Water Usage Coefficients
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Climatic Data

The residential sprinkling eq.ations require climatic data values to
compute water use. Since the MAIN TI System is intended for use by
Anycity, U.S.A., the Library of Water Usage Coefficients was designed to
contain the required climatic data for the entire United States. Maps of
the United States were developed to show lines of constant summer
evapotranspiration and constant summer precipitation. Figures 27 and 28
are illustrations of these maps with latitude and longitude grid lines
drawn at 1-degree increments. Climatic values at each grid point and the
coordinates of the grid point were transferred to keypunch data sheets.
The grid points recorded were for the entire United States, including
those grid points one degree outside the borders of the country. The

following subgroup name card controls the system input of the climatic
data:

EVAPTRAN

A sample of the climatic data, as contained in complete form in the

library, is shown below.
LATD 48. LONG 67. RAIN 9. EVAP 12.

The data identification names shown have the following meanings:

EVAP: Value of summer potential evapotranspiration (inches)
LATD: Latitude of grid point (degrees)
LONG: Longitude of grid point (degrees)
RAIN: .ie of summer precipitation (inches) at the grid point
78
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UPDATING AND MODIFYING THE LIBRARY

Users of the MAIN II System may find that the library does not contain
up-to-date usage coefficient values nor adequate category definitions
that satisfy local requirements. These users may make changes to the

library file.

The data in the library file may be altered and modified as indicated
below.

It is expected that users will be making library modifications to only
the commercial, industrial, and public/unaccounted submodels. Changes to
the residential equation constants and the climatic data are possible but
not likely to occur, and such changes are therefore not shown in this
report. Changes to existing category labels on usage coefficients may be
incorporated on the file prepared from the tape, or the changes can be
indicated on additional lines and placed in the proper data subgroup
prepared from the tape. These additional lines should be placed just
before the ENDD card in the data subgroup. It is also possible to modify
the library by creating additional new data subgroups containing only the

new sets of data cards. This latter feature is illustrated below.

Commercial Modifications

Assume that a user wishes to change the usage coefficients for the
commercial category retail space and to open the two new categories,
nonresident college and shopping center. The following tabulation lists
the figures that illustrate how the added commercial data subgroups may
look:
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Figure No.

29
30

31
32
33
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Illustration of

New commercial category labels

Parameter unit labels for the new commercial

categories

New or corrected mean-annual usage coefficients
New ¢~ co rected maximum-day usage coefficients

New or corrected peak-hour usage coefficients

82




|
|
|
|

. sL
.
..-h
o
L
P L
s[9qe] [erd213wwo) 03 SUOTIBITITPOjy °G¢ 2and14g 1
. o
A
e s anre L33HS ANOAYT LJIBISNYHL HINNJ AZX NWATOD 08 9ot o1 ey postesp s0uye p 01 ot o 10 wenrorpestes 1930 QO0BL  myoy aed .
3 wlecfecfecfacfralveftepafrciociesiseies oan0ﬁ4nc~0_4o¢ SYL] as)ot esry -nwo-aca orjwvigvivnicr oo fer Jeofunpojet tocfee]ot|se|oafecfrefoc|ot]seor Jex oz krfvrjre]erjozjor|es s jesfos [Safosftafre ..B . .ﬂ L] M*.J—-
- R ) Dl D Y Mk !
__ AEEREERA RN J1- i |

o
v I
|

—+t+-t+ 2111 1-1-1-1-1 —4—4-1-}-

83

Saliiv . o Had
!
]
1

nd

1 i _

9

ﬁ —— G i N I

g = R O]

A - . SANENREEEUNLEENE

. . ! 3|8 v 1fuw{oj >

s foose|ncfec|ve]sepefuclec|scocjenfordas|sshobofeslenfs 1.....-2:—-.-::323:1-:::.-3 wfeefrefee e .-83—8:1-. ..ﬂ-.a—l.. (L L0 E LU L LUK K oﬂM. HEIK

* Jo afug Ag panooy ] passdaugl kg paysanbay ;!
2 8bl NN "iwg T NIVW weaposg

qIaLd_NAN100 @ SIFIVIONT 40 $439) -~ LIFLSIA Tovd 15
W04 VIVa 2504UNd TVHaNaD




- — S 0
' o
., ‘..\“
. o
..1
‘ -
g sToqe’[ 31U C
] d93aweae 1PTII3WWO) O SUOTIEBDTSTPOl] °QOf 3andyy -
- ]
" e C. ;
w A 133K LAOAYY L418ISNYHL HINA A3N NHATOD 03 C ety o wosmseju pentep sous ot e orw 0 urreerses 901 QOOGL wpoy 3es L
T. ofsefosfecfoe]scfrefrefalie]oefas[os|eo]vs]soprolcojeofison]es]os] ecfosissfoc]cskrslisjosfar|orfar]onfco Joofeofenlro oviat Jocfetfou]se]|vafcofrefes Jocfer|or |en|or ke [vejenior sjorjes | ferjecise]os —.ﬁ wjerjej el ¢ ..a vl |~.“l— , ’ U
. 0 O .'H | IH R lﬁl A - _ .w
*. | . I 0 Y
4 AR
- b || J-1 DRI I 3 I 1
: - ﬁ Tl _
g — - - 0 I O O O ]
5 1) |
g _ A | ‘
T _ L
f 1] :
: -4
W - ...1
/ - . &
4 o .
' — "9
! ..
4 B = *
< ——t
b .
_ HHTHAHHA
‘._ ald[N|3] |
: _ stulial 119014
- : NNCOGTE.,
Y ooleslociea locfsaelecleafrcjocjonfer]asioslsopolesenliofo -:..::—::.-S:::!-:n:-.-?!l..!::.:-..8:8:!.- ..u-:. wlnfe 12..!..::2.-.“-. -—M efe
-
# Jo 98wy Ag pandeyy Aq cu..l‘o..m_ Aq paisanbay
S bl RO\ .oadn LNV wesRouy
. 0 — ;
: 1314 NHYI0D 8 SIFIVINT 40 54300 - LAFLSIA Tevd 1S
. WHO4 YIvd aSOdHNd ‘TYU3NRD
v.
'.

s PO . Yt ot ' oL
L, . . ®. o o - PP .. ® . L J } .
S o . [ . PO 4 . MU W S W Lo i nkn? A LI
R » N 2y s a . PRED™ ™ VB T G YU PR Yt e s




A A MY

- P — Y P WY T N T T T VAT T T AT T T Ty v e
S3U9TOT 100D 2ales)
lenuuy—-uesy TrIdasmwuo) o3 SUOFILITITIPON * [ 2aniy,
w0 anw A33HS LOOAYT L418DSNYYEL HINNE A3X NWAT0D 08 PO O VSR mIIt PP S0S PASIAITD OF Sont S1ut 10 Amtiiiesten 19000} QO0EL  myog 502
oot it "wite el ol eolcoieole oolaxfac] acfecicsinciecrgliclosiarinnicnimnico lenfcofan]nn ctn2—-‘:0——‘::’:‘-:7— gloefenfeefreiotiesjosfarjosJeaiositaire :—a_o o] s *] % v_—

.|

1

AL

L

4L

|
*

N . [0 N D Y O (O N N BN O
— _ —8 ¢-1—-31—43-}-

B U

41 P S S O
—4-

[ LU L
43— — -
] -1 11
L o WUE
LA |4 _ 1P|

3¢ WM 0>
oed]ociec [refsere ocfes]esleriosfiopokaleefin ssfeslesleshisionior e [eeloe Jeoleofuv for] actotfetfodee lz—: efselsaboe]aeienfrajoe] ar] oo oo sl el el o) olefeie
Jo ofuy Ad pandau) Ag paswdaayg kg parsanbay

Sabl MON %1%

TENIVW awiRoay

Tiild NWY100 @

W04 vivd ASodHNd ‘TVHANID

SIFIVIINT 40 $¢3Q) - LAFLsIA 0vd 1S




.m
' ) . .
: . o
. \....L
L
3 sJUa Jjoo) adesy Ae( 4
’ ~UNWIXL [LTO49WWo) 03 SUOTILITJIPO) "7 2Aniry o
' 4
,‘ A4 " .A
w. Savanl "0 LU AIIHS LNOAYT LJINISNYHL HONNG AT X NHNIOD 08 ur BO11) 81 UOPOMITIUL POsOBp 10119 PoOtIuIne 01 @we) S1v1 1o Wi sreeider 1030 Y] L OOEY ..-“:Aa..- Cd
.4. eler|eafea|eefsefoefrepafra]ot|uvioviesjositsofroleotrslioorfesioc)eciocicsiosjecshicion|as|orlavivnice [orito]re]re -.ﬂ- ot|eefocfse]ot]enfroefic{otfaefoejeeoefceonlenferficjorfosjor]asforfseloc]uefre ..ﬂo. AEINIR] .Jjﬂ,d — m
s - —t—f-1-1-4—- . . - - PN DU DN DD DN DUN Dy DD B - —q- P O —_e - . 4
. _
r. o 121 I I O - JUUN G DU DU N U SN NN GUW DN PN RN N O - — - - . - ' ..~L
3 R N A ol ] L 1 L R
3 fu\|||r~| B N . . I O I L —t—- - S T . - _ - _\ _._ ‘ .....
) ! - 4
T WY W O - Jy S O Py Y Y - R .
1 11 f
b o o ol i Bl N 111111 11 0 d
" —t-1-3}-1-14-1-1- L
: NS A HA - o
p— - — —f - - .‘
- | HHH
.‘ S NS N . -t 4-4-1- ..4
3 -1 8 T L O S
J~ e S D Wy P o —4-19 | %u 3
3 L EREEENEN 1 vyt 4
p 4!! IR )
; NENED i
x. - ——4 - .plL.r - ...
3 |
y an [ TE
g ) - . h i .IIQ =17
‘ - GJUREL 1 1419915]
- AJGX ) MU O .
3 oofsalocfecInefsapafeclec|ve]oc]or]osfar]onprofbolenieafsoloofesios]es Jos]asloslan]eslislos]osfer feviom Jsofor larjerdonfool oefou]ee| mfsefocfea fuet]ocfoefox| cefoe)se -.:-.q!...:.2..}._....-....H—. of o] efs o
' Jo aBeq Ag panoay)y £g paswdaiy Ag parsanbay
: S /bl NN #ivg o TENIVW ewaRouy
- - il N ) - = 7094 LD
. Q1314 NWTI00 § SIFIVIINT 40 5¢3I?) LoFL=sid 70v4 15
- W04 VIVa 3SOdHNd TVHANAD
.
| ]




. SIUITIL J §D0) IIES IN0) -]
LETOI0WWO) O3 SUOTILITJIPON " 9431y

1
Y 1
Ty 1 190wy A33IHS LNOAYT AHINISNYYNL HONNG AIX NNNT0D 08 € W POIII] OF URPIP MBI POIINOP 181]0 POSIAONITT BY WIt] Siyl |8 UMy eider 1930T) 90062 I-Mo- q..m. p
! ﬁﬂﬂm. .v.y—,m Cifrefrepafie e.no..c esjsobvofeylroianforasec] csfocicsiscirsirsliclosfaniorfer{mwico lov o 2eleninvise :.:S: vt{ecrelictocleeloe fcefor ke boelrelzr(reorfaniulasgoricegecicies ..—o. el ol c—Jj.l- _ 1
1 U N S G O N O - ] - B U T U O ) O _ * 1
AL NN I 1 O O O O DU O : ‘ _._,
r
, . D T O U g N S U U N 0 S O B S N b .
L EEEEEEREREE - " 1 | P
INRENNE N 1 I L o) 44 I iy | L * .
X '
. b -} -3-}-<4—}-8— - g S . . |- 4- - - —{- -
3 ﬁ ! :
: A A AHHAHH HA AT
' (0 0 N O B Y ‘ ] 1. .
3 ANEREEEE N B I N T O 40 O I O O }
: T T | 5
* | SN W r~

i
|
i
{
|
|
i
|
i
)
i
i
8

T
!
T
!

|

t

|

t

|
i

i ]

-., = s JS U O N O O [
Y, ﬁ dlain|2 |
. - . JIvERD 3 11999 .,
) : o || 3] gL {wloj>
F, ostecfocjue factsedelecled]ie|ocfon]ooleo]ssliobohsfev]sofoses|oslcs fosfas]rs]us]es]isfos|oefovr]eo ow [soow Jurfer|io Joo| sxfoefee] pefue |oefee e ua]oc|oe|oe|cefnelsefrefec]ee]iefor] or] oo cdwalse]osdcafer)iafor] o] o] c] o} s -._. ' K
“ Jo adey Ag panoay), Ag pazwdaay Ag paisanbay N
f - S 8bl AON =i%a B ¥ IV

» T Tt - ) N ol 1 _,V lt - \W' - —

p TIALY NWYI0D § SIFAVIINT 40 SgIv) LRI 7ovy 15

8 W04 VILVa 3S04HNd TVHANID

1




AD-A158 858

UNCLASSIFIED

MUNICIPAL AND INDUSTRIAL NEEDS (MAIN II) ST AUL
DISTRICT REVISION(U) CORPS OF ENGlgEERS ST PRUL MN ST

PAUL DISTRICT B CARLSON ET AL

F/G 8/8




TETET Y T TTETRT RTINS

il 23 X

flio £

— I':.’ m =
= 4

L & b

- —

flis

lL2s [lis pre

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS-1963-A




\mae 3oe Sad Sne s Sue ey St Sy aed Bk I — Rl R T W P W W W T T g T T ST T T g e e .
0 e Fadar " e e 2 s

PRt P S A R

M o S 4
’

Industrial Modification

'

To illustrate modifications to the industrial submodel, assume that water
usage coefficients have been determined for the cigar industry, whose
three-digit S.I.C. code might be 212. These data could be incorporated
in the library with the examples of new data subgroups, as tabulated

below:
Figure No. Illustration of
34 New industrial category label
35 New mean-annual usage coefficient
36 New maximum-day usage coefficient
37 New peak-hour usage coefficient

To illustrate modifications to the industrial submodel that would
facilitate data for individual industries, rather than industries grouped

w-vv-v‘—
BN S
.
)

by S.I.C. code, assume that four industries are in the study area. If

L i o ]
[

utility records of water use are available, a parameter (employees,

pounds of product, etc.) that correlates with water use can be selected,
and a use parameter can be created. These parameters, along with

industry labels, can be incorporated in the library, as indicated below:

IRy PR LA A E AT O\ ae
. . . R . B 3 . . . 0 . .

Figure No. Illustration of

- 38 Modifications to industrial category label .
iy 39 Modifications to mean-annual usage coefficient .
; 1o Modifications to maximum-day usage coefficient ;
q k1 Modifications to peak-hour usage coefficient !
9 I
) .
¢ I
[-.
yC 88
q
-

.. . . L s T B Y o - -
P A N PR L I A A R AR AP - SN AL RSN VORI ISRy G

e Yl L e et




A AL
ngoe 7}

14990 0 (2 200 soyr) Asaiagrey jera ISNpUj MON  pg aanidey t w popry o1 yo p oy p o1 @eoy stws (0 v wesdes 1090 L O0RD

relae ..:nf........ ocjevinnjeo|ov]sofrsjroles]iognrfecioes 331-—: sfislosiseor [co]omico Joofeo fzofiofroan [oe]acfoe|se Jon]eafrefia{oefaeioe (e jor e Joeien|erjsvjorfes|®s s foe :....—.. ._—o.- o] a} 9]¢ -_. ' _

S P Y -4-F 1~1- -f—t-4t - lc..n.tl‘l.,:— .ml l|101.ﬂ|
B O O O O $ 4 4-1-1-1- 4 - N TN N N W O Y - I i) N A _
_ -4 Ao - i A1) BN N R OO0 O O O O OO O O _ :_

| L | .

| 1] I S . - O U 0 O _l1-
- . . -

A4 ] d- IRA NN NN E - -+ ! L _

)

!

=l O\
I
~ \\iwvg

v = -' e e e B . q-.Q Q
joelsa|oc ke Joe]sepefce]eafoc]ocjas]onlcoionisapofeofcofsoo]os]osfes fos]ss)os ....‘:3..3::_: v |eefer :_l wpsjocecpe ..l::::—.-_: W ejeejor odedmlso]odesfes]uido] of o] ¢lo] s
Jo afwyg Ag panoayd Aq vﬂ.l_e.ﬁ Ag paryvanhay
2777 Ay =aimq / B .§ VIV wwiPosy
Il A A (T 33T, ATGEE T[T £2

q1314 NWYT0D §
W04 viva dSodund TVHANID

-
[}

1
i




o B e

. T N

=T

TR X

TN T T T

v"":‘( AR IL"LAR TR NCTYTIVE " THRTRITTRTR TR T TN

1193w

1.4

IS L))

AT a0 ades) Juoudy-ueol maN  *SC aand ity

R R

e pogiig ot » » s011o p

0 Mooy 21yt |9 Vg s sPes 1999T)

a8
000 nyoy 22

-.,,_v.ﬁv.bﬂ““...n.....: o .‘. N..l..l.h“....:..:._.v....;u ”..JM M .M—U..— vikslis]scforforfesfw oo foofeoJrefoofrofon Jocfseforfscfosfeafoefucoc]scfer Jee or ...:H -.. .n-H:l... o » ..-.. .‘. il ..T‘_ . .- .Aal.\_. -_.. .. _
T__ 1 BREERE ARRREENRRY RS h | ﬂ._ _
RN RN D IEI A
Tl e e e yu pmun N AR AR RAnAAna ANAAORA EARARENE
INRERN] _ ENREERER RRE R 1l 444 ! i N
1nanant : - TRHH HHH A
A - A-4-1- - A Y HAAA i
Y ALQH*T 0 56 JN N
1= - 1] i P
-+ 1T1-..i
- LL! _L
— ||H --W:.-l .lwlrLL
1 1L

-~ . 1z

T TR rﬁ Hife
gl | BlM Mdim 7] |
ostaajvafee foalsa befe cJee]oa|ocjorieri esjorfsal sptofee)r oo l_.u—u.¢;:_=:.._u—.. T.H. 1 .—.-—::Sll:: 300 g Fﬂl:—tﬁ- efee] -...—8 ssjodadofse]odesfesfoc] o] af o] ¢l o) .~. el

.-o; 3wy Ag panaay) Aq vu.-!uumF L B ~ n&'«.ut.o!.—.uz
3877 AT o - ZB QI weivess]

0 24WT i ..whnl\\ I\xﬁ
3L NWlod g _
W04 VIVO JASOJUNd TVHANAD

3430

LPTEITA [P

P ) PTREEANSY Ry

90




w..-.- TR vt s e ECM L e

| |

p

g

3

3

-. Tt e - e |..{.-HAA.4....."-’!II".

g ne o1 By 21yt 19 wats perates 10907} P A "

S tardet " 493 sjunararg ooy odus) Leg-mnmpxey MmN cop aanilyy Corporry o " o -g w04 21

.. ﬁuu.. Hﬂl“ﬂ. M|J.. ,.—.. ye[esjorfer]arfeaforlea]rafi dmrfasias] e-fasfasfoscfesesfis]ac]cofrefenfwso [rofeo -+.|. wlse Jocfee]|onfse]oe]esFeloc{ocfaejor [cx o ke forjen]relerforfsniosacforisfeciosire .._..n. - . ;ﬂL. -_. ... >_

: ik THCH T ) 7 IRAERARRER RRRREE f1

b | . m. ' S JURG U U (U DN OO [UUN U NN D QNN SNDY RN YU BN DR DOU NIV DU BN QN BEN R . = . ‘

: AN THI A P FFAF A PR R

. - {

, LUV S P T T TR A e e

d 1y A4 U R L D B B REN LLiqrogt _

b

v. Lﬁl -4 g--b-t-t-1-- - —t-t-t- B -1 - -t-1- - -1- w

- - - -y - -t1-17 "1 - - - 111 - -1 - - ) —

: % [0 T O N TR 0 O O N L--rllﬁl. - 444 - ..,L-.--

A B N O R O O A O - |- B 1

y

vJ N Gy - bt 1-B- — i - -

5 S N O xr_ - i é_

b LR AR 4L

4 4.1t ] | - - 400

: IERREENE NN IERE] =

“ LR R . A

y - e d ).

ol

4 e 2l B o el et Bk Lnu.;gl|

b TR Y D N W Y U A O i
- - s b A 4 -~

y 1T 11T n:ﬂw.,mn N RRRE UG

| AL - EECEEE L Mg

b SN Y O O N = 411

w eec]ocke|ve]sedefeclecfiafocfos]onfesivsfse M o os{uslosles[es|isosler]or koo lom [soos furfenfoofon] safocen] selsaloefoe e stimjejer =:—= tjufeefocjeciorf one 2—.. sferferfefod o] o ¢ o) .-.—Ll.

v Jo aPeyq Ag panoay Aq qo&!_o.-.—— Ag payoanhay

- e . — . ) ey ey - .

_x “M\\ \_\\‘ g Py R \k\ \w .-,\— \ aafoa )

' - - T rl-tekir g e <dfo U-ul.».‘..h.\..lw,- 7750 77

4 TI3L4 WATI0D g a4 4TI

, | W04 VLVE 350dHNd TVHANAD

T S

Tow s T e T TR e
~
L




T T T TS T TTTE s v e —— - —— W ] . A||
L% - o
-— -. N —_——
. l.n~ ., | |
| o
L
0 wnyy seqposdos 10907} %0t
. Cuipojyey & [ oyep 0 o) o1 ¢ 1 poqe .sn ———,

unEe 0 a0 SIUnT213300) odesn Inojj-yead moN °LE NS

ee{ee[sefoefesfoifes]or ..-...T afosfed o] of o]« ._d ....o‘_

elsafosfaalnefsafvelteBrapeasjasjos|co|oojsypalto|rolisfon]es]o ...2—:: schrslis|os]ao]orco|omico joofeo fes]roou[ac Jocleefoc|se[oafes fru ot Jot|se]or sk o2 R0 o2
slEnEsEEEE REENEE

R % T S T

- - AL

PR
'
1
|
H
i
'
1 t
{

—
i
T
N
vt
i
3
|
T

|
!
!
{
—

- + |”m —
Rhns A nannannd annann e nnnnn A n AR ARR RN
2

T R TR —————
T Y
! .
11 [}
j; i
v i
L
L . !
T ¢
i
1
|
{
|
|
]
|
1
]
|
|
+
\
1
i
|
1
[ |
L
T
[
|
| . |
R
[ T t
! -
1 )

4 - - H-HAA -
3 AREEAREEEN 1L

1 o
v B B ol Kad -3~ 1 llT . s o - - 8- o
f = -H 0 N O O

y

E - — - — 18-

y - —4-1

-

y -

g

v —-1—1-1- 414 +t-1-

3

Al
)

AMLUM13 LK

: 1 TP

T
T
T
£
~
[

|
A
-,

y ooeeioc e (o SePL|Celea]ta]oc|er 0N L oP[SIPIN IV os]cs ssjesjes]e ...:!3-2—3--.?2.-8Il..!:::: ..188:_1—.:.-2—2.1!......o.—a.!..:..!.-.. ] -.—. .

y ey Ag panoayd (] 9&.-1‘?.&_ Ay parysanbiay

/ - \H\WI\Q\,,};_ — = N.E\l...u.;

] ' T T T et Ny NJN'W&NQJ JIA 5, zﬁ\ N (]

3 TI3I4 NWYT0D §

p W04 viva 3SOdUNnd IVH3ANID

<

y ¢ Lo SRR R - - .w. h

3 ......

. B |




¥ T——————ry T T T Y T Y TV T T Y T
T T T AT VI

spaqu] A103o3L) [B[IISNPU] O SUOTIBITJIPOW °gf Aandiy

3:.1'

o
e 0 i . 13348 LNOAY LJINISNYEL HORNE ATN NWAT0D 08 o ge11n o1 wopwaser postesp oo s 0 or 010 18 S rrwester 10T QO0GL mggy 2t %
. olsslosfecfoe]teloefrcPpapa]oc]ovjorieofosisobolevirofsdos]asos] asfosisslosfeshsin o icofovise leouieelty 8¢ Jorletfotfeefoaiae ﬁ. {13 14 tivtlrelesjanjenisrisrinagnusajoejis e :”.4- UNRIRJ j- ~.l-— ... ,..,“
_ -1-{4 MR el
: 5
) -} B TN O T NV N Y _ ....M
] 1 ) ol
0 R N UU N U N O O O O ON N N N ’ L8
. | ' "
' 11 11 11 .04
d . B Y T - |4 -4 —4— ,-<.\.-.
p . T i
] -1~ ..-.-au
_ - A
; i o
S o t
: -
. - .H
< . L1 M u
“ -
-1 S Sy . . . L
y
L i .
: .
p d
p s 7 ORNSUBELE . NEELUREBL a0 1ofzz
4 . 78|V AN T '
m oo 04108 ke [o2isa PN aealocJocforfonanioopopoRojevs 73 -—3. q..gu. (1 » 33—.-_33 otiogjes | Nise -ﬁ-::-’—ll:l—- --n.m—la.o_is sfodecjecfrsjor] sl ol cf o] of o) o] ef .
1 Jo o¥eyq £g vanoeyyl 8] azn_!.__f fq paysanbay
A - S bl Moy meg TENIVY weamosg N
g 1314 W03 § SIFIVINT 40 $¢I%) - LNILSIA Tovg 15
9 W04 Viva JSONN TVMINED

FTETETET W YT YT T
" .
.-

F . | DTG - AR




AL REPXVIRE - RIPRRY &

S3Ud19F73390) adesy tenuuy
-Uealy TeFIISApPU] 03 SUOTIUVDTJIPon ‘GE 2andyy
WIS o aaye 13348 AN0AYY 1IWISNYEL MINNJ ADY NWNI0 09 o 9011y 01 vopemvey S e T L
wjscfedfeefoefsefoeliepahe]oefeslos]es]osfs of ok o]t ols e efes eepsisfosfosfoefesionieo [onfeo [rofootom Jot Jou]an]onlse onfetfeekie [oe[ocen fee foc ke JocfeeJeele ] oefoo os Jesfos o u]s T - sfsslosf ] of -.n*._. _
4 - - I_JF N
SREREERNER - 4Ly ‘,I.M, _
S U U T DU 8 R Y I I o I U O I N O I !
il , AL
SERRERNNN LY g
Y S Y IAIIT -1
[ ‘w|r D
41
- |
| dldjv]4
‘Ioj¢ [ qT T gol 79 LBuRens IGEER
. 3| aiv]ofv] 9 T
oojeciociec [oafsepafrclec|rsoafoofondeoloalsop oholes]s o9os]oslasRoslusioalesiesiia]oefoe 9 foe Inefor laofee e lon wivelrtfee gedae eitrisciseirujseiveirajon] oo] ol af miss ......!-.o..—.—n.
Jo ofeg [ Aq panaeyyf [ ec..!-’.s_ 49 paisanbay
g TENIVY weatorg
1314 wATIoD B SJIFIVIINT 40 $432,) DIFLsIA 7ovd 15
W04 YIVa 3S0dHNd ‘TVHaN3D

i

"X .._/..:.‘... ‘-.u...-

Aok adon ‘ae e h\KPln-‘P

A SR

.
.
St

P S WY

-~
-

Y R



C aaml ach e e~ Ar-2h atd

e el

s3U97273 90D ades) Ae(
-wnWIXeyl [eraIsnpuy o3 SUOFILITIIPOl

*OF 8anidyy

1w 1 LIINS LNOAYTY LJINISNYEL HONNS AN NWNI0D 08 ’ e 91 @Oy piyt 18 Sty seqesdos gore Y] 0006 l..ﬁ..l..—.a.
ﬁ.- hejosisvie poleoley 09] e, oansm te]ve aeforkrotfrrlrejavjarjer|oajerfor]safes ..dn. erJesfeo] ¢] ¢ -I. o_. H
- Y Py Suy g i 1111 - Il‘r“ —
HIEH - A H o
- AR AR AR - ] A
11 i N O _
i Y - P o - —{— -
- A-1- || -1- RN AAEE 1.1
] L 1 A L
- . . s 41 1-14- .
- [y U - - - -
-— TLT L‘ - -
- - AEENENNE
i Y N A U NN U N N N N NN N U N O B BN 0N
1 4444
dld |
T 142 23 J§ e ERLLENELERERD H.|,w NTL
A M4 w4 ..ﬁ-,
o] ‘ tejocjon]evfey sjerfrofo U} " .a—.-ﬁ. " ...—- 1o ..—-g:_.- 2-2 .;t ofodagnfss]odes]es e .T . .
Jo omrnm d panaayyl £g pasw o.-.\.— [ vu.un:..uz
i G.abl NN sisg T ILNIVW weamosy |
1314 NNEI00 SIFIMINT 30 $430,) - LIFLSIA 7evy 15

W04 vivad 3SO4MId “IVHANID

95

e e
)

-
-

L

[

RS

.

VY GOV PP

.-

«

"k

-
DY

- ™

.h".-

™ n
w3

“a

*h gl

o WY

LN
h €Y

. 4

ORI




SIUDTOTJJ00) BLBES( Anoj
-qea | [e1aIsSNpul 03 SUOTIEBITITpPoN " lb 2andyy

TS P Y T 133H8 ANOAYY LI¥ISNYHE HONN AIN NWAT0D 08 1 a1 o1 omsnin pesptep sage pesieine o1 ot o 0 srwerser 00V QOO el
] wwfeafoefes ﬁd‘- -.H 0.“ ﬁ- sefreforfoc]ovieofoofcopofralroliofnefasfect iofoccslec]esl relcgjos]esjertivinnise fovito J2v]en jo h- sthetioefsjevduafroficjorfecjoejatjor ke hoelrnjerforjories s fasgordsafosfeoire .-—3- Ll X R ,”.‘-‘—M “.n —
. [y i S P -t-1-1-t-1-t-14-4-1-1-1-1-1-1—% 1 4] —1-4- - -4~ R [N QNN pey g DN B¢ B ‘_l — - |
L L ELELELE . T SR ] L - N o
. o bt it el e e R iy - B 4
.-. - - - -t-{-f--4—1—f-4-{—1-1-% BE R B —p— -ty —t=p-—t-1-1-1-t-t1-~1-t1-+11-1-1-1 L] '
_. i . N o
' -1 T rrrrr e N 171 - 11 11T - ...k
» -} “t-t=t—t--tt-t-2-t-}—t- 11— - -t -1-1 - — - -f- - .u
. LLL ) RRRARENERE )
. LG ANENRARERRRERRE :
L L. |- 1= = 1-1-1- ]~ Sy I S I O O
9 “b-l-44-1- i g - - .u“
i
3 A REREER RN EEEN . . o
4 E
“ AREARERAN A L Ci
4 ) JLLELLLLL ) a ]
m p BN - — = - - L
“ T . :
y A - A4+ HHHH ;
_w. L 0% NN NN U U NERANG DN NNY SN . .. -4 q-1- - [N
. ﬁ .
A Trrrrrreryr 117 T ) B A
r Tt 11 - :
” B ) O L R — 1.
U RERRARREREAD . il
' [
: S ANRRREA R R EREE 1A
g A - ajapa3] ]
4 —p =] -} - 4 e = -— — .
: THTE ek CENADRLL aforefe R PLlAT T e
) . U moz_.m ,
3 " 1“ eefse b alecden]sJocfon]entaofrrliops o—.: oo .3-..-:_-'.._!..3..7 so v Jerjeofon Jool wfscioa]ee befococfon]oe :l-.-.-.-—::—l ol od admfsalodecfesfis]od] of o) el ol o] o ._~ . S
.u Jo adey Akg panodey Ag pasedaty £q parsanbay ....
3 ! Sabl AN meg — TENWY weareosg
1 T 3 G 0 5439) - LJISId Invy 15
3 q1314 NRYI0D § SIFIVINT 49 $43%) LAgisid 115
9 O3 vivad asodMnd ‘IVHANAD S
o ,....
3 b
K, <3
_ i

mw-.n

b !
b v




- Jie Behe "B Wre Jde i lad A R N R N o N e T T Ve Ty THTRLEWRETY TR T ST - TF T TWNTUT TR T8V _"F“"'?_ ol

Public/Unaccounted Modifications

For this illustration, assume tnat the user wants to change the usage
coefficients for the distribution losses category and to open the new
categories of street cleaning and firefighting. A tabulation of the

examples of the new public/unaccounted data subgroups follows:

Figure No. Illustration of
42 New public/unaccounted category labels
43 Modifications to mean-annual usage coefficients
Ly Modifications to maximum-day usage coefficients
45 Modifications to peak-hour usage coefficients
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CHAPTER IV: SYSTEM OUTPUT REPORTS

GENERAL DESCRIPTION

The printed output generated by the MAIN II System computer program is
determined by the data provided to the system, except the listing of
the Library of Water Usage Coefficients, which can be separately
controlled by the user. The system generates up to nine reports for
each year analyzed, plus a single summary of all years. A complete
list of all possible system-generated reports is tabulated below:

1. Residential water requirements

metered and sewered areas
2. Residential water requirements

flat rate and sewered areas
3. Residential water requirements

metered and septic tank areas
4. Residential water requirements

flat rate and septic tank areas
5. Residential water requirements - summary of all areas

6. Commercial water requirements - categories and summary

7. Industrial water requirements - categories and summary

8. Public/unaccounted water requirements - categories and summary
9. Municipal summary report

10. Forecast summary report

A sample of the printed output and the associated data file is in
appendix A.

RESIDENTIAL REPORTS

The MAIN II System contains four categories of residential water use:

,’ 1. Metered-sewered residences

L‘ 2. Flat rate-sewered residences

;; 3. Metered-septic tank residences
L“. 4. Flat rate-septic tank residences
e

102

Y W
. . LU 4
. s

Pp——

O

r -r TR TR RS S T TP TN R T T - Chal“ Rl N R A

* " a N - Y - - . - - o,
J e R S S R PO I VA AT U, 0 T ST S WA YU oL



A particular urban area may require one or more of these categories.
Reports are generated for those categories actually present and for

which water requirements are calculated.

The detailed residential water requirement report for the metered and
sewered areas is identical with reports that may be generated for the
other three categories. The value ranges indicated are those provided
by the user and are in terms of assessed value or market value,
whichever was provided. The number of units is the total number of
residences in each value group, as provided by the user if current
requirements are being reported, or as projected by the system for
predicted water requirements reports. The last five colunns detail
water requirements in terms of gallons per day. Domestic water uses
refer to all uses within the home itself, while sprinkling uses include
all outside or seasonal uses. The sum of the two is the total annual
average requirement, which is followed by estimates of requirements for
the maximum day of the year and the peak hour of the year. The last
line presents totals for all columns.

Forecast reports have parameters labeled to indicate the method of
growth applied to that parameter. The parameters are labeled in the
following way:

1. Projection by population (default - no label)
2. External projection by direct input (E)
3. Historical trend extrapolation (H)

The residential summary report lists totals of mean-annual, maximum-
day, and peak-hour requirements, as detailed in the separate reports
discussed above. All values are in gallons per day. Below the totals,

a recapitulation of the requirements of each category, as given by

totals on each category report, is presented, including the number of
residential units in each category and their total. The final entries
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on the report are the climatic data used in computing water
requirements, as determined from data contained in the Library of Water

Usage Coefficients.

COMMERCIAL/INSTITUTIONAL REPORTS

The commercial water requirements report contains both summary and
detailed information on water use for 28 categories of commercial
establishments and institutions, as well as for any categories added by
the user. Near the top of the report, total commercial/institutional
requirements are shown, in gallons per day, for the annual average, the
maximum day, and the peak hour. These values are the totals of the

detailed categories listed in the report.

Each commercial/institutional category is identified by a name under
the "TYPE" heading, followed by the designation of the units of the
water-use parameter. For example, the parameter for hotels and motels
is square feet of floor space, while for barber shops it is the number
of barber chairs. The third column displays the number of units, or
the value of the water-use parameter for the year of the report. When
current requirements are being estimated, this value is provided by the
user, but it is projected by the system for forecasts of future years.
The remaining three columns list mean-annual, maximum-day, and peak-

hour requirements for each category.
INDUSTRIAL REPORTS

Like the commercial/institutional report, the industrial water
requirements report contains both summary and detail information on
industrial water use in specific categories. The summary of industrial

water requirements appears at the top of the report, giving estimates
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of mean-annual, maximum-day, and peak-hour use, all in gallons per day.
These estimates are totals of the individual category estimates listed

in the report.

The MAIN II System Library of Water Usage Coefficients contains

coefficients for 105 three-digit S.I.C. categories of manufacturing '
industry. The name of the industry classification follows the S.I.C. !

number. The next column contains the value of the water-use parameter

for each category, which, in the case of industrial categories, is the
number of employees for each three-digit S.I.C. number. These values
are either those provided by the user or values projected ty the
system, for base year or projection year reports, respectively.
Finally, the mean-annual, maximum-day, and peak-hour requirements

estimates are listed.

PUBLIC/UNACCOUNTED REPORTS

The public/unaccounted sector of the MAIN II System consists of three
built-in categories: distribution losses, free services, and airports,
plus any additional categories that might be added by the user. The
public/unaccounted water requirements report contains a summary of
public/unaccounted requirements, followed by details according to
category. The summary information consists of mean-annual, maximum-day,
and peak-hour use, given in gallons per day. These quantities are the
totals of the category estimates listed in the report.

MUNICIPAL SUMMARY REPORTS

The output reports described in this chapter appear only when water
requirements in the related sector of the community are actually
calculated. These calculations, in turn, are determined by the

provision of the required input data for each category. The municipal
summary report, however, is printed, regardless of the sectors reported

R il i iR
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elsewhere. The first line of this report is the estimate of municipal,

or total, water requirements for the study year. The municipal mean-
annual use is the total of the annual average for each sector listed
below it, which, in turn, is the total from the individual summary
reports. The municipal maximum-day use is not a simple total, however.
It is the sum of the maximum day for a single sector of water use and
the annual averages for the remaining sectors that give the largest
value. The same procedure is followed for peak-hour requirements.

FORECAST SUMMARY REPORTS

The forecast summary report appears whenever the MAIN II System is used
to forecast municipal water requirements. If the system is used to
estimate requirements for the current year only, the municipal summary
report constitutes the final summary. When more than one year is
involved, however, as in forecasting, it is desirable to compare the
final results for the various years. Each year is listed after the
related run number, with mean-annual, maximum-day, and peak-hour
requirements indicated. The run numbers specify the order of input.
The results are listed in the order of input so that the effect of the
alternative methods can be evaluated. The forecast summary report will

list water requirements for up to 25 years, including the base year.
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APPENDIX A
SAMPLE DATA FILE
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L

VALN
VALY
ANER
DEKE
{1t H
PEPL
SWFP
VALN
IpLY
ANPE
LENS
hUME
PERL
SMPR
ValN
VALY
ANPF
DENS
NUME
FEPL
SHPR
VALK
yaLy
ANPE
DENS
NUME
pepL
SMPR
JALN

au CLRIFE,

WIZIINSIN
1932, 040
12,590

o1 Tep
Yleagh

S1509,000

10008, 000

188, 500

188. 56
8,000
2537, 000
400
147500
20001.090
25499, 004
188,500
7,606
1687000
2.400
147,500
2850, 000
30099, 006
188. S0
7,000
1558, 00
2,400
147,500
30001, 000
45906, 000
186,500
7,000
43,000
2,700
147,500
40001, 006
52639, 000
188,500
7,90
2790, 000
2,900
147,500
S1000, 000

PART I: TEST DATA FILE




o~ END

° BARE

&%

R -G R B 3
-

oy =" My
o ‘r

[ amat]

=

o M 5
- LN i)

-----

BENS
NUKE
PERL
SHPR
ViLk
VAL
ANPR
DENS
NUME
PEPL
SHPF
VLN
VALY
aNeE
DERS
NUNE
2E0L
SRR
LG# -

L MEDN

HlgH

CCuMFARN

KOTL

18

BEUT

B3GR ], 000
20000,906
189,500
8,000
764,000
3169
147,500
70051, 400
80060, 000
188,300
8,000
343,000
3. 200
147,500
80001, 000
20000, 000
168,500
6. 000
161,900
3.300
147.500
90001. 000
93999, 000
198, 506
5,600
23,000
3.800
147,500
160000, 000
125000, 000
188.90¢
3,000
112,000
3.800
147,500
2,000
3.000

6. 090

196018, 900
512874.000
50.000
163,000

Y
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EaTH 8504, 000

370

vITe

#L3t

NURZ
NEDL 103842, 000
o LA 23047, 000
. LN 17813, 000
o SALE  3205701.000
L 0FaT 2160000
- Cask 13548, 660
h SRR 30466, 000
9 CLUE 1006, 000
BoL 74,000
QFFN 412374, 600
{ GFFD 325590, 000
. JalL 80, 09¢
"o THTR 3812,000
-~ TNCA 939,000
3 835 70436, 000

ﬁ . 0051 1500000
: ENGD
INDFARAN

i 1z01 225,009
- 1202 300,000
- 1233 190,000

- 1204 36,000
o 1205 26.000
- 1205 95,000
, 1247 40,000
1203 30,000
1209 227,000
1210 700,000
. 1241 100,000
1212 55,000
1213 £,000
1214 1506, 000
1215 100,000
1216 30,000
1217 90,000
1218 30,000
2 200,000
1229 111,000

oy izt 40,080
- 222 26,090
o 22 21,000
- 24 250,000

» ENDE
° PUBANAVE
1038 BS7664. 00

e e mtam w . .ew e - R A RN e,
Ve e e N, “" REIPATE A At e Ve W el - '4.“1.'-"-_‘._‘\.'» R et e
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‘
4
[ |
£11208, 000 4
BE7084., 900 _
11228, 000 i
o
857384, 000 :
£11225, 0
1992, 960 ‘
05755, 040 1
Y
ENDYEAR :
NEWYEAR :
YERR 2002, 00¢ \
FERU 80906, 409 i
ENDD
ENDYERR :
NEWYVZAP \
YEAR 1992.000 ‘ ]
PPy §5755. 004 )
ENDD . i
INDPROJT . \
- 1201 170,000 |
- 1202 267,000 1
3 1205 72.000 ]
[-. 1207 40,000
4 121 700,000
1214 1625, 000
F 1219 240,000
- 1222 50,600
1223 60.000
o 22 400,000
3 ENDD
‘ INGEFF
o 1205 700
Q 1214 700
X ENDD
. INSPROD
3 ENDD
] COMFPARM
1 . HC3F 643,000,
& MEDL 207684, 000 ]
. ENDD 1
¢ HCOMPARN :
ENDD )
] NUNHOMES - i
‘ L0 4893, 500
[:j
L
A-4
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ol ® ——ma .
MM e
LT H "-;r 1
g e2go,u
symp
=hib

FUBARAVE

i03s

F3EF 11228000
NG

PUBNAIDY

L83 375250, 000
FoEk S11226.000
ENLD

PURFERHF

cz3 STE250. 000
FaER 511228, 000

ENDYERR
ENDINPLT
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PART II: TEST DATA FILF OUTPLT

FERINE CITVDATS I
{
LITY DaTa ‘
EAL CLAIKE, WISCONSIN )
Crat 1982.000 1,000 0,000
LATD 44,490 0,000 0,000
LONG 21,310 0, (00 0,060
FaRU 1508, 000 0,000 0,000
ENpD 0, 000 0, 00u 0,000
REDINF  NETRSEWR
VALN 8000, 000 2, 000 0,000 ]
VALY 10000, 000 0,000 0,000 ]
ANPR 188.500 0,000 0,000 ;
DENS 8.000 0.000 0.000 1
NUNR 240,000 0.000 0.000
FEPL 2,400 0,000 0,000
SHPR 147,560 0,000 0,000
VALN 10001, 000 6,000 0.000 ]
VALY 26000, 000 0,000 0.000 1
ANPR 188,500 0,000 0,000 ]
DENS B.500 0,000 0.000
NUNE 2537,006 0,000 0,000
PEPL 2,400 4, 000 0.000 !
SHPR 147,500 0,000 0,000 }
VALN 20001, 900 0.000 0,000
VALY 25499, 000 0. 000 0,000 ,
ANPR 183,500 0,000 0,000 3
GENS 7,000 0,000 0,066 I.
NUNB 1497.000 0,009 0,000
PEPL 2,400 6,000 0,000
SHPR 147,500 0,000 0,000
VALN 28500, 600 G, 000 0,090
VALY 30000, 660 0,000 0,000 : )
ANFR 182,500 0,000 0.000
DENS 000, 0,900 0,000 ,
NUNB 1558, 000 0,000 0,000 )
2ERL 2,400 0,950 0,000 {
SHPR 147,530 0,00 0,000 }
VaLN 360061, 000 0,000 0,000 {
vaLY 49006, 044 0,000 0,000
ANR 188,500 : 0,000 0,000

TENS 7.00¢ . 000 0,000




NUME
PEFL
sMes
VALN
vaLl
ANEF
DENS
NUMB
PEFL
SMPE
VALl
VALY
ANPE
DEN3
NUMR
FEPL
SKPR
VALK
VALY
ANPR
DENS
NUMB
PEPL
SHPR
'ALN
VALY
ANPR
DENS
NUNB
PEFL
SMPR
VALN
VALX
ANPR
DENS
NUME
PECL
SHPR
VALN
VALY
ANFR
DENS
NUMB
PEPL
SMPR
VALN
VALY
ANPR
DENS
NUMB

I343,000
2,700
147,500
40001, 09040
49395, 042
188,500
7,000
2790,006
2,500
147,500
B850, gl
188,500
6,000
1512.000
3,050
147,500
40001, 90¢
70000, 000
188.500
6.000
785,000
3.100
147,50¢
70001,000
80000, 006
188,500
4.060
343,000
3. 200
147,500
80001, 009
50000, 000
188,500
6.000
161,000
3.500
147,500
30001, 000
96999, 000
188,500
5. 000
83,000
3,800
147,540
100000, 099
125009, 000
188,500
5.000
112,000

0,000
G, (6

¢, 000
4,000
G, 03¢
0,000
0.060
0,000
0. 000
0,000
4,000
0,000
0,000
0,000
0.600
G, 000
0.000
0.000
0,000
0.000
0.000
0,000
6. 000
0.000
0,000
0.000
6,000
0,000
0,000
0.000
0.000
0,000
0,000
0,000
0,000
0,000
0,000
9,000
0,000
0. 004
4, 000
0.000
4. 000
¢ o)
¢, 000
3,000
0.000

@, 500
0,000
0,000
0,004
0,000

0. 008

¢.000
§.000
6,000
0,000
0,090
0,000
0,000
2,000
0.000
0.000
. 000
0,000
0.000
0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000
0,000
0,000
0.000
0.000
0.000
0,000
0,000
0.000
0,000
0,000
0.000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
4, 000
{1,000
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. PERL 3,800 0,000 0,000

. SHeR 147, 500 0,000 0,000

LEWY 1000 {00 B, 000

HEDN 3,600 i1, GO0 0,000

413y 8,000 0,080 2,000

- ENDD 0,056 0,000 0.000
" REDINF  COMRPARN

KOTL 106015, 000 0,000 0.000

KITL S12874,000 6,000 0,000

BARE 50,000 0,000 0.000

REUT 165, 90 0,000 0,600

EAT 5500, 000 0,900 0.000

EAT 400,006 0.000 0,000

e NITE 460,000 0.000 0.000

: KOSF 663,000 0,000 0,000

. NURS 487.000 0,000 0.000

i MEDL 103842, 000 0,000 0.000

. LNDY 23042, 000 0.000 0,000

LND¥ 17813.000 0,000 0.000

SRLE 3205791.000 0,000 0.000

pPoT 2160, 900 6,000 0.500

CARM 13548.000 0,000 0.000

- CHUR 30000, 000 0. 000 0.000

CLUR 1000.000 0. 000 0.000

" BOWL 74,000 0,000 0.000

; OFFN 412374.000 0,000 0,000

0FFO 395594, 000 0,000 0,000

o Jalt 80,000 0.000 0. 000

THTR 3512, 000 0,000 0. 000

. YMCR 9349, 000 0.000 0,000

6ASS 70438000 0,000 0.000

Y Coat 4500, 000 0. 000 0.000

e ENDD 0,000 0,060 0.000
: REDIN® INDPARAM

' 1201 225,000 0,000 0,000

] 1202 300,000 0. 000 0,000

: 1223 100,000 0,000 0,000

1204 30,000 0,000 2,000

1205 26,000 0,000 0.000

1206 95, G 0,000 0,000

. 1207 40,000 0,000 0,000

e 1208 30,009 G, 000 0,000

120§ 227,000 0,000 0. 000.

1210 700,000 0,000 0,000
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121t 100,000 0, 000 0,000
i2i2 £5, 0 {000 6,000
1242 b, 000 &, 000 0,000
1214 £500, 000 0,009 0,000
1218 100, 000 0,004 €, 000
i21¢ 30,000 0,000 0,000
1217 OO, 000 0,004 0,000
1218 20, OO0 0, 00D 0,000
121§ 200, 000 0,000 0,000
1220 111,800 0,000 0,000
1721 40y, 000 0,000 0. 000
22 26,000 0,000 6,000
Py i PO 0,000 0,090
1224 250,000 0,000 0,000
ENDD 0,000 0,000 0,000
RECINF  PUBANAVE
LOSS 857584, 000 0,000 0.000
FSER 511225.000 0.000 0.000
ENOD 0,000 0,000 - 0.000
REDIND  PURMAXDY
LOSS B57684.000 0,000 0,000
FSEF 511225, 000 0,000 0.000
ENDD 0,000 0,000 0.000
RECINF  PUBPEKHE
L0SS £57684.000 0.009 0.000
o FSER 511225, 009 0,000 0,000
o ENDD 0,990 0,000 0,000
tj REGINP  NEWVEAR
h
::.‘ - YEAR 1992, 000 01,000 0,000
) POPY 45755, 000 0,000 0,000
3 ENDD 0,000 . 0,000 0,000
i;' ENDYEAR
REDINF  NEWVEAF
:
®
o TEAR 2002000 0,000 0,000
o POFY 8000, 000 4,000 0,000
o
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ENDD
ENDYERF
FELINF

YEAR
4l
ENDD
INDPROJT
1201
1202
1243
125?
121
1214
1219
1222

ey

nnw

1223
1224
ENDD
INDEFF
1205
1214
ENDD
INDPROD
ENDD
CONFPARN
HOSF
MEDL
ENDD
HCONPARM
ENDD
NUMHOMES
MWL D
LAY
MEH]
ENDD
PUBANAVE
L08Ss
FSER
ENDD
PUEMAXDY
L2585
FSER

" ENDD

FUBPEFHR
0S8
FSER
ENDD

t, 000

NZWIEAR

1992.000
65755, 000
0, 0G0

170,900
267,000
72,900
40,000
700,000
1625, 004
240,000
50,000
80,000
400,000
0.000

9.700
0,700
0.000

0.000

663,000
207654, 000
0,000

0.9000

48393, 000
9789.000
4585, 000

0. 000

975250, 000
S11225.000
9,000

e75250.000
§11225, 000
1,000

250,099
225,00

0.000

973
118

0,000

7,000
0,000
0,000

0,000
0,000
9,000
0. 000
0.000
0,000
4,000
0,000
0.000
0,000
0.000

0.000
0,000
0.900

0.000

0.000
0,000
2,000

0.000

0.000
0,000
0,000
0,006

0.000
04000
0,400

0,000
1, 000
@, 000

0,000
0. 000
0,000

0. 000

0. 000
6. 000
0.000

0.9000
0,000
0.000
€. 000
0,000
0.000
0.900
0.000
9,000
0.000
0.000

0,000
0. 000
9,000

0.000

0,000
0.000
2,000

0.000

0.000
0.9000
0.000
0.000

4,000
0.000
0.000

0.000
0,000
(. 000

0. 000

0. 000
0. 000
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CIPAL NATER REQUIREMENTS FOR THE CITY OF EAU CLAIRE, WISCONSIN
ANALYIED BY MAIN SYSTEN
CURRENT RESIDENTIAL WATER REBUIREMENIS BY CATEGORY
METERED AND SEWERED AREAS
AVERAGE ANNUAL
NO. OF
'ALUE RANEBE ($) UNITS DOMESTIC SPRINKLING TOTAL
3000, - 10000, 240, 30556, 433. 30989.
0001, = 20000, 2537, 346709, 12511, 359220,
0001, - 25499, 1697, 248300, 13396, 2601496,
25500, - 30000, 1538, 237468, 16404, 254073,
0001, - 40000, 3343, 540146, 49284, 589450,
0001, - 49999, 27%0. 483573, 59214, 544787,
1000, - 40000, 1512, 282931, 37288, 320217,
0001, - 70000, 786, 136383, 24374, 160757,
0001, - 80000, 343, 12517, 13089, 85406,
0001, - 90000, 161, 36043, 1366, 43441,
0001, - 99999, §3. 21980, 4167, 26147,
0000, - 125000, 112, 28912, 6413, 33525,

TOTAL 15172, 2487740, 03937, 2731878,
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FOR THE YEAR 1982

HAX
DAY

43052,
598563,
501337,
17399,

1285180,
1271243,
812518,
473313,
231829,
119907,

17183,

106727,
6040133,

PEN
HOUR

166993,
20544359,
1578398,
1563966,
3708771,
3495958,
2143857,
1221234,

3815353,

295621,

186740,

252677,

17250431,
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HUNIEIFQL WATEF FECUIPEMENTE FCn THE CITY OF EAU CLAIRE, WISCONSIN FOR THE VYEAR 1962

ANALYZED BY MAIN SYSTEM

CURRENT RESIDENTIAL WATER REQUIREMENTS IN GALLONS PER DAY

ANNUAL HAXINUM PEAK
AVERAGE DAILY HOURLY
2731678, 4040133, 17250437,

REQUIREMENTS BY TYPE - ANNUAL AVERAGE

TYpPE NO. OF GALLONS PER DAY
UNITS  DOMESTIC SPRINKLING T0TAL
METERED AND SEWERED AREAS 13172, 2487740, 243937, 2731678,
TOTAL 15172, 2487740, 283937, 2731478,
SUMMER EVAPOTRANSPIRATION (INCHES) = 13.73
SUMMER PRECIPITATION CINCHES) = 10,50
MAX. DAY EVAPOTRANSPIRATION (INCHES) = 0.29
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MUNICIPAL WATER RECUIRENENTS FOR THE CITY OF EAU CLAIRE, WISCONSIN FOR THE VYEAR 1982

ANALYZED PBY. MAIN SYSTEN

TOTAL COMMERCIAL REQUIREMENTS IN GALLONS PER DAY

ARNUAL HAXINUN PEAK
AVERAGE DALY HOURLY
1807892, 3173021, 5441911,

WATER REQUIREMENTS BY TYPE OF COMMERCIAL ESTABLISHMENT

TYPE UNITS NUMBER NULT ADD ANNUAL MAXINUM PERK
OF UNITS FACTOR FACTOR NVERABE DAILY HOURLY
{ BALLONS PER DAY |
HOTELS 50, FT. 106015, 1.000 0,000 7140, 31148, 453904,
MOTELS SQ. FT. 512874, 1.000 0,004 114684, 236433, 7949585,
BARBER SHOPS BARBER CHAIR 30. 1.000 0,000 2730, 4015, 19450,
BEAUTY SHOPS STATION 163, 1.9000 0,000 44383, $4120. 176550.
RESTAURANTS SEAT 3500, §.000 0,000 133106, 458700, 918500,
DRIVE-IN REST-NT CAR SPACE 400, 1.000 0,000 43800, 57400, 216800,
NIGHT CLUBS PERSON SERVED 400, 1.000 . 0.000 32, 332, 532,
ROSPITALS B8ED L1 1,000 0.000 2174b4. 363313, 40434355,
NURSING HOMES BED 487. 1.000 0,000 44771, 71102, 200488,
MEDICAL OFFICES 5@, FT. 103842, 1.000 0,000 64174, 172378, 316095,
LAUNDRY 58. fT. 23042, 1.000 0,000 5830. 75812, 38176,
LAUNDROMATS 50, FT. 17813. 1.000 0,000 38454, 84434, 27946,
FETRIL SPAlE SALES 50. FT, 3205701, {.000 0,000 339804, 493578, 868745,
BUS-RAIL DEPOTS 58, 7T, 2160, 1.000 0,000 7193, 14040, S4900,
CAR WASHES INSIDE §Q. FT. 13548, 1,000 0.000 64759, 139544, 424742,
CHURCHES NEMBER 30000, 1.000 0.000 41490, 23840, 141900,
SOLF-3WIM CLURS  MEMBER 1000, 1.000 0. 000 21000, 22200, 22200,
BOWLING ALLEYS ALLEY n, 1.000 0,000 9642, 9942, 9842,
NEW OFFICE BLOS. SQ. FT. 23N, 1.000 9.000 8331, 71341, 214647,
OLD OFFICE BLLE, S8. FT. 395590, 1.000 0. 000 Sal74, 32043, 140038,
JAIL & PRISONS PERSON 80, {.000 0.000 10640, 10840, 10449,
THEATERS SEAT 3512, 1,000 0.000 11895, 11495, 11695,
YMCA-YWCA FACIL., PERSON 9349, 1000 - 0,000 13547, 311322, 122,
, SZRYICE STATIONS . INSIDE 5Q. FT. 70423, 1.000 0.000 17680, 415358, 2218797,
.- APARTNENTS . UNITS 4300, 1,000 0,000 445802, 445950, 445930,
| @
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MUNICIPAL WATEQ® REQUIREMENTS FOR THE CITY OF EAU CLAIRE, WISCONSIN FOR THE YEAR 1982
RNALTIED BY MAIN SYSTEM
TOTAL INDUSTRIAL WATER REQUIREMENTS IN SALLONS PER DAY
ANNUAL AVERAGE MAXIMUM DAILY PEAK HOURLY
3210037, 3530819, 3487994,
REQUIREMENTS BY TYPE OF INDUSTRY
BALLONS/DAY
NUMBER OF ANNUAL MAXIMUM PEAK.
ID ¢ INDUSTRY EMPLOYEES  PRODUCT. EFFIC. ARVERAGE pay HOUR
201 ARMOUR 225, 1,000 {,000 70344, 70344, 93780,
202  WISC BEEF 300, 1.000 1.000 30458, 30638, 128751,
203 LAND '0 LAKES 100, 1.000 1.000 23095, 23096, 23094,
204 MARIGOLD 30, 1.000 1.000 10813, 10813, 21426,
205  TOLONA PI12ZA 24, 1.000 1.000 2050. 2050, 2050,
206  HOLSUM BAKERS 95, 1.000 1,000 11268. 11268. 11248,
207 COCh COLA 40, 1,000 1,000 1334, 1334, 1334,
208 NALTER RREW 30, 1,000 1.000 49448, 49648, 74502,
209  CAREER DEVELOP 227, 1,000 1.000 25518, 2091, 2551,
210 POPE & TALBOT 700, 1.000 1.000 1379217. 1699999, 1699999,
211 SHEDD BROWN 100, 1.000 1,000 15787, 15787, 15787,
212 JOHNSON LITHD 5. 1,000 1,900 4190. 4190, 4150,
213 JENNICO ’ 6. 1.000 1.000 451, 451, 451.
214 UNIROYAL 1500, 1,000 1.009 1357395, 1357395, 1357395,
215 AP MATERIALS 100, 1.000 1,000 344, J44, 344,
216 AM, FRE-STRESS 30. 1,000 1.000 1890, 1890, 1650,
217 FEHR CONCRETE 90. 1.000 1. 000 S288. 5288, 5288,
218 PHILLIPS, MAY 39, 1.000 1.000 2562, 2542, 2562,
219 PHOENIX STEEL 200, 1,000 1.000 13410, 13610, 13619,
20 BOUL 111, 1.000 1,000 15617, 19817, 19417,
228 N.H, MOTOR 40, 1,000 1.000 2079, 2079, 2079,
222 MCIONOUGH MFG 24. 1.000 {.000 385, I8s. J8s,
223 HUTCHENS INDSTY 21. 1.000 1.000 a7 217, 271,
224 MEMOREX 250. 1,000 1.000 205165, 205165, 205145,
|
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NURICIPAL ™ WATER REQUIREMENTS FORK THE CITY OF EAU CLAIRE, WISCONSIN FOR THE VYERR 1982

ANALYZED B8Y MAIN SYSTEM

TOTAL PUBLIC-UNACCOUNTED REGUIREMENTS [N GALLONS PER DAY

ANNUAL MAXIMUM PERK
AYERAGE BAILY HOURLY
1368909, 1368909, 1368909,

REQUIREMENTS BY TYPE OF PUBLIC-UNACCOUNTED USRGE IN GALLONS PER DAY

TYPE RNNUAL MAXINUM PERK
AVERAGE DAILY HOURLY
DISTRIB. LOSSES 857684, 57484, 857684,
FREE SERVICES 311225, 911223, 511225,
A-16
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; SUMMRRY OF MUNICIPAL WATER REQUIREMENTS FOR CITY GF EAll CLAIRE, WISCONSIN

ESTIMRTED WATER REQUIREMENTS FOF VYEAR 1982,
(RLL VALUES IN SALLONS PER DAY}

ANNUAL NAYIMUN PEAK
AVERAGE DAILY HOURLY
MUNICIPAL 9118313, 12426991, 23637275,
RESIDENTIAL 2731478, 6040153, 17230437,
COMMERCIAL 18007892, 3173021, 8441911,
INDUSTRIAL 3210037, 3530819, 3687998,
PUBLIC AND LINACC, 1348909, 1368909, 1368909,
.
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MUNICIPAL WATER REJVIREMENTS FOF THE CITY COF EAU CLAIRE, WISCONSIN FOR THE VYEAR 1992
ANALYZIED BY MAIN SYSTEM
PREGICTED FESITENTIAL WATER REQUIREMENTS BY CATEBORY

METERED AND SEWERED AREAS
AYEFAGE ANNUAL

ND. OF NAL PERK

VALUE RANGE ($! UNITS DOMESTIC SPRINKLING TOTAL DAY HOUR
3000, - 10000, 306. 39007, 353, 39560, 54938, 213181,
i0001, - 20000, 3239. 442600, 15971, 456570, 743109, 2622922,
0001, - 25499, 2168, 316973, 17101, 334074, 540248, 2014540,
25500, - 30000, 1989. 303401, 20941, 324342, 560498, 1998517,
I000f, - 40000, 4259, 489581, 62915, 752474, 1640427, 4734517,
80901, - 49999, 35362, 615869, 7939t. 895469, 1622838, 44462848,
21600, = 50000, 1930, 351182, 47398, 408780, 1037239, 2736790,
b0, - 70000, $003. 199435, 31115, 230730, 606774, 1358994,
10001, - BOGOO. 438. 92574, 16709, 109283, 293563, 742398,
80001, - 90000, 206, 45014, 7404, 55418, 153470, 377389,
g0t - 99999, 119. 28039, 9320, 3378, 98330, 238387.
100000, - 123000, 143, 36909, 81Bs. 45095, 136243, 322360,
T0TAL 19368, 3175782, 311404, 3487186, 7710897, 22021442,

NOTE: DEFRULT = PROJECTICN BY POPULATION
€ = EXTERNAL PROJECTION BY DIRECT INPUT
H = HISTORICAL TREND EXTRAPOLATION
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MUNICIPAL WATER REQUIREMENTS FOR THE CITY OF EAU CLAIRE, WISCONSIN  FOR THE YEAR 1992 ’
ANSLYZED Ei MAIN SYSTEM ]
<
4
PREDICTED RESIDENTIAL MATER REGUIREMENT IN SALLONS FER D&Y 1
j
ANNUAL MAXIHLM PEAK 1
AVERAGE DAILY HOURL Y _ ;
1487186, 7710857, 22021342, !

REBUIREMENTS BY TYPE - ANNUAL AVERABE
TYPE NO. OF GALLONS PER DAY y
UNITS  DOMESTIC SPRINKLING TOTAL A

METERED AND SEWERED AREAS 19348, 3175782, 311404, 3487186,
: T0TAL 19368, 3175782, 311404, 3487186.
SUMMER EVAPOTRANSPIRATION (INCHES) = 13.75 ]
SUMMER PRECIPITATION C(INCHES) = 10,50 :
MAX. DAY EVAPOTRANSFIRATION (INCHES) = 0,29
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MUNICIFAL WRTER FETUIREMENTS FIR THE CITY OF E&Q CLAIRE, WISCONSIN PR THE YEAR 1992

ANALYIED BY MAIN SYSTEN

TOTAL COMMZRCIAL REGUIREMENTS IN GALLONS PER DAY

ANNUAL NAXINUN PEAK
AYERABE DalLyY HOURLY
2307906, 4050591, 10776715,

WATER REQUIREMENTS BY TYPE OF COMMERCIAL ESTABLISHMENT

TYPE UNITS NUNBER NULT ADD ANNUAL NAXINUN PEAK
OF UNITS  FACTOR  FACTOR AVERAGE DRILY HOURLY
{ GALLONS PER DAY )
HOTELS 38, FT, 13533, LOX 8,000 MISTS 19789, S840, B
HETELS 38, FT. 654721, 1,000 0,000 146658, 301826, 1014818, b
BARBER SHOPS BARBER CHAIR 8, 1,030 0,000 3483 5125, 21829, A
BEAUTY SHOPS  STATION 211 1,000 0,000 561, £9988. 225379, ;
RESTAURANTS 3EAT 7021, 1,000 0,000 169912, 585564, 1172532, g
DRIVE-IN REST-NT CAR SPACE s11. 1000 0,000 55659, 73521, 279314, 1
NIGHT CLUBS .PERSON SERVED sil. 1,000 0,000 879 879, 879. §
HOSPITALS BED Bés. 1000 0,000 277811, 146349, 771888, ",
NURSING HOMES  BED 622, 1000 0,000 82685, 90747, 263597, ;
MEDICAL OFFICES SQ. FT. 132562, 100 0,000 81923, 2200853, 458833, R
LAUNDRY 58, FT. 29415, 1,000 0,000 7442, 9589, 181 }
LAUNDROMATS s0. FT, 22740, 1,000 9,000 49345, 107786, 35701, '
RETAIL SPALE SALES S0, FT, 4082311, 1000 9,000 473735, 830218, 1199014, ]
BUS-RAIL DEPOTS S0, FT. 2797. 100D 0,000 5182, 17923 §B97S, ®
SRR WASHES INSIDE 50. FT. ~ 17295, 1000 0,000 82470, 178139, 544793, R
- EHURLHES HENBER 18297, 1,000 0,000 5285, 3012 179997, :
2 FOLF-3WIM CLUBS  MEMPES 1277, L0Gd 0,000 9574, - 2833, 28340,
[ WONLING ALLEYS  ALLEY %, L 0,000 25:8, 12534, 12584,
3 NEW OFFICE BLD5. S, FT. 526426, L0 0,000 46958, 91072, 274268,
L; LD OFFICE BLES. 30, FT. 55000, Lor) 0,000 I, 42905, 176778,
- JAIL & PRISONS  FERSON 102, 000 0,000 13562, 13583, 13587,
[ THEATERS SEAT 1483, LO0O 0,000 18929, 13929, 14929,
A MCA-YHCA FACIL,  PERSON 11935, 100 0,000 . n 397425, 307428,
3 SERVICE STATIONS INSIZE S3. FT. 20919, 1000 0,000 22570, §3052, 2632455,
3 4PSRTMENTS NS s74s, LO0d 0,000 569998, s¢9298, 519298,
.
(
NOTE: ZETAULT = SRLJECTION By PDRLLATICN
£ = EITERNAL EFOIEITION T4 DURECT Iyouy
4= HISTIFITAL TEEND ETHEEOLATION

\ .
. - k
\ A-20 !

-
. . .. I I AR . . . . . . .. .
. . . AR . . L. " . ATV . P
LA . S NI W I, UL DU U U ST S0 S Dol U FL P LS G S D S YOI O WV T WA Py s gt il




Ty rry
AR A

MUNICIPAL

1D &
201
202
03
e
203
204
207
208
209
210
i
212
213
214
213
214
an

Aqn
218

219
224
st
"
22
L))
on
aAnw
odd

-
224

RATER

REOUIREMENTS FOR THE

CITY OF EAU CLRIRE, ®ISCONSIN

ANALYZED BY MAIN SVSTEM

FOR

TOTAL INDUSTRIAL WATER REBUIREMENTS IN SALLOMS FER DRY

ANNUAL AVERAGE
4094335,

NAXINUM DAILY

4503083,

PESK HOUFLY
4703338,

REQUIREMENTS BY TYPE OF INDUSTRY

INDUSTRY
ARMOLIR

WISC BEEF

LAND D LAKES
NARISOLE
TOLONA PIZZA
HOLSUM BAKERS
COCA COLA
WALTER BREWN
CAREER DEVELOP
POPE & TALBOT
SHEDD BROWN
JOHNSON LITHO
JENNICO
UNIROYAL

AM MATERIALS
AM. PRE-STRESS
FEHR CONCRETE
PHILLIPS, MAX
FHOENIX STEEL
BOULD

N.§. MOTOR
MCIUNDUGH MFR
HUTCHENS INDSTY
HEMOREY

NUMEBER OF

EMPLOYEES  PRODUCT.

287,
382.
127,
38,
33
121.
51,
8.
289,
B93.
127.
70,
7.
1914,
121,
38,
114,
38.
235,
141,
3l
33
26,
319,

1,000
1,000
1.000
1.000
1,000
1.000
1,000
1,000
1,000
1.000
1,000
1.000
1,000
1,000
1,000
1,000
1.000
1.000
1.000
1.000
1,009
1,000

1,000

1,000

EFFIL.
1.000
1.000
1,000
1,000
§.000
1.000
1.000
1,000
1.000
1. 000
1,000
1.000
1.000
1. 000
1,000
1,000
1.000
1,000
1.000
1.000
1,000
L.000
1,000
1,000

A-21

ANNUAL
AVERAGE
89728,
39034,
29332,
13698,
2601,
14352,
1793,
62913,
3248,
1759487,
20049,
3333,
326,
1732036,
437,
2394,
6698,
3248,
17353,
24919,
2650,
489,
342,
261791,

THE YEAR {992

GALLONS /DAY
MAXTHUN
DAY
89728,
39034,
29332,
13696,
2801,
14352,
1703,
62913,
3248,
2168713,
20049,
3333
326,
1732036,
437,
2394,
5698,
3245,
17353,
24919,
2630,
489,
42,

261791,

PEAK
HOUR
119522,
163943,
29332,
27393,
2601,
14352,
1703.
943469,
3248,
2158713,
20039,
3335,
526,
1732034,

”
W

2394,
0698,
J245.
17383,
24919,
2050,
489,
342,

261794,

hJl

L

WL




MUNICIPAL WATER REDVIREMENTS FOR THE CITy OF Eal CLAIRE, WISCONSIN

ANALYIED Br MAIN SySTEM

FOR THE

107aL  PUBLIC-UNACCOUNTED REZUIREMENTS IN GaLLONS PER Dey

ANNURL HAXIMUM PEAK
AVEFLBE pAlLY ROLRLY
1747512, 1747812, 1747312,

REQUIRENENTS By TyPE OF PUBLIC-UNACCOUNTED USSGE IN BRLLONS PER [ay

T1FE ANNUAL MAXIMUN
AVERAGE DRILY
DISTRIB. L0S3ES 1054895, 10948%%.
FREE SERVICES 652616, 5326186,

FROJECTION BY POPULATION

€ = ECTERNRL PROJECTION BY DIRECT INPUT
H = HISTORICAL TREND EXTRAPCLATION
b-
‘
,
‘
g 22
‘ A-

PEAK
HOURLY

1094896,
052616,

YERR 1992
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SUMMARY [F MUNICIPAL WATEF RECUIREMENTS FOR CITy OF EAU CLAIRE, WISCONSIN

ESTIMATED WATER REGUIREMENTS FOR YERR 1§92,
(ALL VALUES IN SALLONS FER Da¥)

ANNUAL NAXIMUM PEAK

AVERABE PAILY HOURLY
MUNICIFAL 11634981, 13860471, Joi71217.
RESIDENTIAL 3487188, 7710897, 22021442,
CONMERCIAL 2307904, 4050893, 14776715,
INDUSTRIAL 4094356, 4503583, 4703538,

FUBLIC AND UNACC. 1747512, 1747512 1747512,

-
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VALUE RANGE {$)

S0, -
10061,
20001,
25500, -
0001, -
40024, -
1000, -
o0, -
70001, -
gooot, -
§0001, -

102000, -

10000,
20000,
25499,
30000,
40060,
49999,
80600,
76000,
80000,
30009,
59999,
125009,
T0TAL

REDUIAEHENTS FOR

PREDICTED RESIDENTIAL WATER REQUIREMENTS EY CATEGORY

NO. OF
UNITS

7.
3540,
2634,
2420,
5192,
4333,
1348,
1221,

533,

250.

144,

174,

23544,

NGTE: DEFAULT = FROJECTION BY POPULATION
€ = EXTERNAL PROJECTION BY DIRECT INPUT

H = HISTORICAL TREND EXTRAPOLATION

THE CITY OF

DOMESTIC

47457,
933463,
363641,
369129,
838944,
734124,
439427,
242683.
112829,

35982,

34137,

44904,

3883774,

DR e e R e Sl S e A St A A S I A AR A |
1
i
EAU CLAIRE, WISCONSIN  FOR THE VYEAR 2002 (
ANALYZED BY MAIN SYSTEM :
(]
.
METERED AND SEWERED AREAS |
AVEPAGE ANNUAL
HAX PEAK
SPRINKLING T0TAL GaY HOUR
873. 18130. 86865, 259364,
19431, ssTou, 929544, 319114,
20805, 408347, 778950, 2451452,
25478, 394607, 803587, 2429038,
76544, 915490, 1996043, 5750191,
9197, 846123, 1974802, 5429866,
57910, 497330. 1261943, 3329681,
j78%. 28073, 738224, 1856731,
20329. 132958, 359593, 903229,
11441, 67423, 186231, 459145,
6472, 40409, 119875, 290031,
9960, S486d, 185761, 392439,
378866, 4242641, 9381123, 26792113,
A-24
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FOR THE YEAR 2002

A
o

WLNICIPAL WLTER WEDUIFENENTS FOR THE CITY GF EAU CLAIRE, WISCONSIN

ANRLYIED RY MAIM CEYSTEM ;

PRECICTED RESIDENTIAL WATER REQUIREMENTS IN SALLONS FER DAY

ANRUAL MAXINUM PEAK
AVERAGE palILY HOURLY
4242641, 9381123, 26792113,

REQUIREMENTS BY TYPE - ANNUAL AVERAGE

TYPE NO. OF BALLONS PER DAY
UNITS  DONESTIC SPRINKLING TOTAL
NETERED AND SEWERED AREAS 23Ses. 1863776, 318Beb.  A242681.
T0TAL 23568, 3863776, IBBes. 4242641,
SUNMER EVAPOTRANGPIRATION (INCHES) = 13,75
SUMMER PRECIPITATION (INCHES) =  10.50 4
MAX. DAY EVAPOTRANSPIRATION (INCHES) =  0.29 ]
L
L
A
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[
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MUNICIPAL wATER PEOU
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FOR THE CITy OF EAU CLAIRE, WISCINSIN

ANALYIED BY MAIN SYSTEM

T0TAL COMMERCIAL FREQUIREMENTS IN GALLONS PER DAY

ANNUAL NAXINUM PEAK
AVERAGE DAILY AQURLY
2807885, 4928104, 13111356,

YATER REQUIREMENTS BY TYPE OF COMMERCIAL ESTABLISHMENT

NOTE: DEFRULT

FCR THE VYEAR

TYPE UNITS NUMBER MULT ADD ANNUAL NAXINUN
OF UNITS FACTOR FACTOR AVERAGE DAILY

i GALLONS  PER
HOTELS sa. FI. 164553, 1,000 0.000 42132, 46408,
A0TELS g0, FT, 796558, 1.000 0,000 178429, 387213,
BARBER SHIPS BARBER CHRIR 18, 1,000 0.000 4240, 4236,
HEAUTY SHOPS STATION 2%6. 1,000 0.000 68936, 8403z,
FESTRURANTS SEAT 8342, 1,000 0.000 206721, 712419,
CRIVE-IN REST-NT CAR SFACE b21. 1,000 0,900 61716, 89440,
NIGHT CLUSS PERSON SERVEED 821, 1.000 0.000 826, B2s.
HOSPITALS BED 1030. 1,000 0.000 3$7%2. 367371,
NURSING HOMES BED 136, 1,000 9,000 100598, 110430,
MEDICAL OFFICES 50. FT. 161280, 1.000 9,000 99671, 267724,
LAUNDRY 58, FT. Jare1. 1,000 0,000 9054, 11667.
LAUNDROMATS 58. FT. 27666, 1,000 0,000 60035, 131136,
RETAIL SPACE SALES 5Q. FT. 4978840, 1,000 0,000 927759 Toa744,
BU3-FAIL DEPOTS  SG. FT. 3335, 1,000 0. 000 1. 21306,
(AR BASHES INSIDE S@. FT. 21042, 1.000 0.000 100389, 214730,
CHURCHES MEMBER 45594, 1.000 0.000 6430, 401144,
GOLF-SWin CLUBS  MEMBER 1553, 1,000 0,000 45147, 34479,
BO4LING ALLEYS  ALLEY 1135, 1,00 0,000 13288, 1528s,
PEV OFFICE BLDS. Q. FT. 640465, 1,000 Do 260 57064, 110801,
.. JFFICE BLES. 53, FT. 614401, 1,000 7,000 87245, 19747,
dn.L & PRISONS  FERSON 124, 1,000 0,000 16525, 16525,
THEATERS SEAT 5435, 1.000 0.000 18154, 18164,
YMCA-THCA FACIL, PERSON 14520, 1,000 0.000 21040, 483522,
SERVICE STATIONS INSIDE 8O, FT, 199399, 1,000 .000 27459, 54545,
AFARTMENTS UNITS 6389, 1,000 0,000 692338, 692617,

1)
re
-
e

3w

RGJECTION BY PCPULATION
TEQNuL FFGJEC"JN BY DIRECT INPUT
HISTCRICAL TREND BATRAPOLATION

2002

DAY

PEAK
HOURLY

)
71288,
1234443,
30208,
274203,
1424547,
339824,
. 828,
939107,
320702,
801540,
vb186.
43435,
1349271,
83809.
662815,
21399,
7. .?9
15286,
333684,
217498,
16523,
18134,

483822,

3324073,

892817,

Sl Ja g Skt Bal Ml Sl Sand e S beglh Shd e ol eul e i aecd el 'jq_—-‘vvj

T A S o

A s o o B

PP RN WO —




AT S
LRI P i

P p—

NCTE:

Lond
m

Fal

MUNICIPAL  WATER

-4

aa m

ID ¢
201
202
203
204
205
206
207
208
209
240
2t
212
23
214
15
218
217
218
219
224

-y
3=

ol

ann
ik
2
Lad

”
224

HENTS FOR

1 el Bl A A

RNALYZED B9

THE CITY

NN

SYSTE!

OF EAU CLAIRE, WISCONSIN

LI

FOR

TOTAL IMDUSTRIAL WATER RERUIREMENTS IN GALLONS PER DAY
&€ NAYIMUM DAILY

1. S4BOSNA.

ANNUAL AVERA
403218

INDUSTRY
ARMOUR

WISC BEEF

LAND 0 LAKES
MARIEOLD
TOLONA PI2ZA
HOLSUN BAKERS
£OCA COLA
WALTER BREW
CAREER DEVELOP
POPE & TALBOT
SHEDD BROWN
JOHNSGN LITHO
JENNICO
UNIROYAL

AN MATERIALS
AM. PRE-GTRESS
FEKR CONCRETE
PHILLIPS, M&X
PHOENTY STEEL
6OULD

N.H. MOTOR
MCONGUGH MFG
HUTCHENS INDSTY
MENGREX

PROJECTION BY POPULATION
EATERNAL FROJECTION BY DIRECT INPUT
A1

RESUIREMENTS BY TYPE OF INDUSTRY

NUMBER OF
EMPLOYEES

349,
865,
155.
8.
8,
147,
62
44,
352
1087,
155.
8s.
9,
23%9.
155,
3.
139,
[T
310,
62,
80,
32

368,

STORICAL TREND EYTRAPOLATION

PRODUCT.
1,000
1,000
1.000
1,000
1.000
1,000
1,000
1,000
1,000
1.000
1,400
1.000
1,000
1.000
1.000
1,000
1,000
1.000
1,000
1,000
1,000
1,000
1,000
1.000

A-27

PEAK HOURLY
5723568,

EFFIC.
1.000
1.000
1,000
§.000
1.000
1.000
1.600
1.000
1,000
1.000
{000
1.000
1.000
1.000
1.000
1,000
1.000
1,000
1.000
1,000
1,000
1,000
1.000
1.000

ANNUAL
AVERABE
109111,
47516.
35799,
16580,
3183,
17436,
2071,
76138,
3956,
2141727,
28470,
6473.
676,
2107382,
333,
2878,
Blos.
3928,
21095,

30398,

Jaii.
%oz,
21,

318416,

THE YEAR

2002

GALLONS/DAY
HAXINUM
DAY
109111,
4731s.
35799,
16589,
3183,
17436,
271,
76158,
3936,
2639856
24470,
5475,
676,
2107382,
933
2898.
HETH
3928,
21993,
30398,
222,
592,
1.
318416,

PEAK
HOUR
143463,
199554,
35799,
3He0,
315,
17436,
2071,
114236,
3936,
2639856,
28470,
6473,
676,
2107362,

b &4
e

2898,
Blet.
1928.
21085,
30398,

cnn

dedae
con
-'Q-Ll

421,
318416,
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MUNICIFAL WATE® REQUIREMENTS FOR THE CITY OF EAU CLAIRE, WISCONSIN FOR THE YEAR 2002

ANRLYZED BY MAIN SYSTEM

TOTAL PUBLIC-UNRCCCUNTED PREQUIREMENTS IN BALLONS PER DAY

_ ANNUAL RAXIHUN PEAK
. AVERAGE BRILY HOURLY
o
h 2126089, 2126089, 2125089,

REQUIREMENTS BY TYPE OF PURLIC-UNACCOUNTED USAGE 1IN GALLONS PER DAY

: TYPE ANNUAL MAXTHUN PEAK

o AVERABE BAILY HOURLY
i DISTRIB. LOSSES 1332092, 1332092, 1332092,
2 FREE SERVICES 793997, 793997, 793997,

NGTE: DEFAULT = FROJECTION BY POPULATION
E = EYTERNAL FROJECTION BY DIRECT INPUT
H = HISTORICAL TREND EXTRAPOLATION
b
}‘. A-28
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SUMMARY OF MUNICIFAL WATER REQUIREMENTS FOR CITY OF EAU CLAJRE, WISCONSIN
ESTIMATEL WATER RERUIREMENTS FOR YEAR 2002,
(ALL VALLES IN SALLONS FER DaY)
ANNUAL NAYIMUM PEAK
AVERAGE PAILY HOURLY
MURICIPAL 1415899, 19297478, I4708468,
RESIDERTIAL 4242641, 9381123, 25792113,
CONPERCIAL 2807883, 4928104, 13111358,
INDUSTRIAL 4982381, 3480509, 5723558,
PUBLIC AND UNACC, 2126089, 2125089, 2126089, ﬂ
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MUKICIPAL WATER PEQUIREMINTS FOR THE CITv CF ERU CLAIRE, WISINSIN FOR THE YEAF 1992 N
ANALYZED 8Y MEIN SYSTEM
oReICTED RESIDENTIAL WATER REOUIREMENTS BY CSTESORY
METERED 4ND SEWERED AREA3
AVERAGE ANNUAL
- N3, OF NAT PEAK
t . VALLE RANGE 4 UNITS DOMESTIC SFRINELING 10TAL DAY HOUR
.
. So0¢, - 10000, 202.€ 33417, 474, 37891, 47083, 182435,
< 1ogRe, - 20000, 2775.E 379179, 13482, 392862, 854520, 2047083
ey, - 25899, 1854.E 271554, 14450, 286204, £4E507, 1728218,
i 288G, - 200N, 1983.€ 302501, 20879, 323380, 558539, 1990595,
000, - #0000, 4255, 87514, 52728, 750244, 1635750, 4720473,
' 4000y, - 49999, I551L.E 18971, 75347, 693398, 1618021, 4449508,
S1009, - S0000, z:se £ 440909, 8105, $39014, 1260199, 3380899,
g0N0, - 0000, 1225.€ 243702, 37983, 281485, 740713, 1903124,
70041, - 80600, 535.E 112009, 20397, 137404, 3608%%. 308275,
enﬂuz. 20004, 251.€ Sai7i. 11486, 27851, 124859, 440694,
99959, 145.€ 34252, 6494, 40746, 120279, 291009.
125000, 75.8 35056, 9993, 55049, 166320, 393762,
T0TAL 19348, 3225297, 232033, 3557530, 003706, 22612387,
OTE: DEFAULT = PROJECTICN BY POPULATION
E = ENTERNAL PROJECTION BY DIRECT INPUT
¥ = 4ISTORICAL TREND EXTRAPQLATION
‘l:'
®
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o
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ANNUAL NAXTHUM
AVERABE BAlLy
1857530, 8003705,

REQUIREMENTS BY TYPE - ANNUAL AVERASE

PEAE
HOURLY
22612787,

FGr THE YEAR 1992

Soe @ TR R TEITROTARTTLT N T R e T T e - I R A A AR AN
PUNICIPAL  WATER RERUISEMZNTG FOR THE CITe OF EAU CLAIRE, WISCONSIN
ANALYZED Bt MRIN SrSTEM
FREDICTED FESIDENTIAL wWATEZR FEOUIREMENTS (N

SALLONS PER Dar

TYPE NO. OF GALLONS FER DAY
UNITS ~ DOMESTIC SPRINKLINS TOTAL
METERED AND SETWEREL ARERS 19368, 3228297, 332233, 35578,
TOTAL 19358, 3228297, 332233, SEEARI0.
SUMMER EVAPGTRANSPIRATION (INCHES) = 13.7
SUMHER PRECIPITATION (INCHES) = 10,50
MAX. DAY EVAPOTRANSPIRATIGN (INCHES) = 0.29

Ml i




vy v v v v vw

'

P

S
te'art w

TEIT N
s. Fdia

NUNICIFAL

SAFBER SHCPS
gEAUTY 3HOPS
RESTRURANTS
ONIVE-IN FEST-NT
NIGHT CLUBS
HOSPLTALS
NURSING HOMES
MEE{CAL OFFICES
LALNDRY
LAUNDROMATS
FETAIL SFalE
BU3-RAIL DEPOTS
{AR WASHES
CHURCHES
F3LF-3wln CLUAS
BONLING ALLEY

WEW DFFICE BLOG.
OLD GFFICE BLDG.
ShiL % PRISDNS
THERTERS
MCA-TUCA FACIL,
SeRvICE ETATICHS

4PLPTMENTS

£

]
L]
1

L. M e
L[] [1]

4ATEF REQUIREMENTS BY
UNITS NUMBER
OF UNITE
59, fT. 135338,
58, FT. 634721,
BAREER CHAIR 84,
STATION 211,
SEAT 7021,
CAR SPACE St
PEFSON SERVED St
SED 863.E
BED 22,
84, f1. 207684.E
Sd. FT. 29418,
5. FT. 22740,
SALES S@. FI. 4092311,
€9, FT. 257,
INSIDE SE. FT, 17293,
MEMBER 38297,
MEMEER 1217,
ALLEY 94.
58, FT, S20425.
38, 1, 05200,
PEFZON 102,
SERT 4483,
PERSON 11973,
INSIDE SC. FT, 89519,
UNITS 574,

BIQIETTION Bv £DPULATICH
EYTEFuAL *ROJECTION By DIFECT INPUT
MIETISICAL TREME £UTERETATION

CiTt OF ERU CLAIRE, #I5CONSIN FOR THe YEAR
ANALYZIED BY MAIN SYSTEM
EQUIREMENTS [N BaLLLNS BER  Day
MA1IMUN PEAK
dAILY HOURLY
4074230, 10pzE4d,
TiPE GF COMMERCIAL E£STABLISKMENT
MuLT 40D ANNUAL MaLINUA
FACTOR FACTOR AVERASE BAILY
{ GALLONS  PER
1,000 @, 000 ldsde, 19788,
1.000 0,000 144628, 018268,
1,000 2,500 34385, §12¢,
1. 000 4, 000 Sb6b1, $9068,
1.000 0.000 189512, S89544.
1,900 9,000 55659, 13531,
1.000 0,000 679, 879,
1,000 0,000 217446, 63313,
1,000 6,000 2083, 90787,
1,000 2,000 128349, 344755,
1,000 1,000 7442, 9c8s.
1,000 0.900 49345, 107786.
1.000 2,000 433785, 630216,
1,000 0,000 9192, 17923,
1,000 . 000 82572, 178139,
1,000 0. 000 5285, 3302
1,000 0,000 39574, 29344,
1,000 0, 400 12584, 12554,
1. 000 0, 00 43928, 91972,
1,000 R IHY BRIN 30905,
1,060 N1 13582, 13532,
1,900 0,000 14929, 14629,
1,009 080 17293, J9742¢,
1,009 2,000 22870, £3082,
1,080 0,000 557098, 983,
A-32

1992

DAY

PEAF
HOURLY
]

5800,
1014818,
24829,
225379,
1172532,
219714,
679,
504656,
263597,
103718¢,
23181,
35701,
1109018,
68938,
544793,
179997,
23344,
12544,

dadta®

523289
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N

b4
201
202
203
4
205
208
07
098
209
21
i
212
213
214
213
214
7
218
210
]
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“mn
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WwRTEF

FEQUIRENENT

& FOR THE LITY GF gy CLAISE, NISCONSIN

ANALYIED

8y

OTaL [MDUSTA]AL WaTER REGUISEMENTS IN BALLONS PEF
3 MAXIMUM DALY .

3381017,

c
FERK HOURLY
Isot182.

REQUIREMENTS BY TYPE 2F INDUSTRY

1
AMNUSL AVERAEE
3030235,

NUMEER OF
[NDUSTRY EMPLOYEES
ARNBUR 170.E
WISC BEEF 267.E
LENG 0 LAKES 127,
HARIGOLD 8.
TOLONA FI224 72.E
HOLSUM BAKERS 121
COCA COLA 40.€
4ALTER GREW 38.
CAREER DEVELOF 289.
FOPE &-TALBOT 700.€
SHEDD BROWN 127.
JOHNSON L1THO 70.
JENNICO 7.
UNIROYAL 1625.E
AN MATERTALS 127
iM. PRE-STRESS 3.
FEKR CONCRETE 14
PHILLIPS, MAX 18.
PHOENIT STEEL 240.E
GOULD 141,
N.W. MOTOR 5,
HCLONGUEH HFG S0.E
HUTCHENS INDST 80.E
MENORE] 300.E

PROSECTION BY POPULATION
EXTEPNAL FROJECTION By DIRECT INPUT
HISTORICAL TREND EXTRAPOLATION

PROGUCT.
1,000
1.000
1,000
1,000
0,700
1,000
1,000
1.060
1,000
1,000
1,000
1.000
1,000
6,700
£.000
1,000
1,000
1,000
1,000
1,000
1,000
1,006
1000
1.000

A-33

EFFIC,
1,400
1,060
{00
.00
1,060
1,000
1.000
1.000
1,000
1,000
1,000
1.000
1,090
1,000
1.000
1,000
1,600
1,000
1. 0G0
1.000
1,000
1,003
[T
1,060

.
hdv

ANRUAL
AVERABE

Sl149,
27283,
29332,
1348¢,
A ERN
14252,

1328,

1029358,
417,
2394,
6458,
3245,
16332.
24919,
28530,
74‘:"0
784,

328264,

BALLONS/ DAY

NALIMUN
DAY
53148,
27283,

TN
aladds

11686,
1673,
14332,

[Raf
vl

82913,
3248,
1659999,
20049,
5333,
oib,
1029358,
437,
2394,
538,
3248,

FEAL.
q00%
708%6.
114568,
29332,
27395,
3873
14252,
133¢.
94269,
J248,
1653699,
20049,
5337,
52
1025358,
377,
2354,
p&%8,
3248,
16332,
24919,
Jh50,
740,
3,

328204,
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MNIDIPGL  WETES RECUIREMENTS FOR THE CITY OF &0 CUAIRE, WwISCONSIN  FPR THE YERR 1942 i
GNALYIED BY MAIN SYSTEM ;
A
TOTAL PUBLIS-UNACCOUNTZD REDUIRENENTS [N GALLONS FER  é¢ )
4
ANNUAL NAYIMUM FEAK i
nVERRAE DaILY HOURL Y 3
D
1485475, 1485475, 1484475, ]
E
f
E
REGUIREMENTS &Y 1YPE OF PUBLIC-UNACCOUNTED USAGE IN GALLONS FER Dav y
TIPE ANUAL MAYIMLN PEAK ]
AVERAGE DALY HOURLY h
DISTRIR. LOSSES 975250.€ 975250.€ £290,€
FREE SERVICES 511::5.5 £11225.E 511::5.5
MOTE: DEFAULT = PODJECTION BY POPULATION /
€ = SYTERNAL PROJECTION BY DIRSCT INPUT !
[ H = HISTIRICAL TREMD EXTRAPOLATION :
- .
[ X
’ ' ‘
e 'i
. X
- |
. 4
.
» |
= ;
. J
3 1
X
o
1 ]
, 4
} ;
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SUMMARY OF mUNICIPAL waTEF REDUIREMENTS FOR CITY OF EAU CLAIRE, WISCONSIN

JIREMENTS FOR EAR 1992,
N BELLONS PER Dav?

ANNYAL MAYINUM PEA

RVEFAGE DRiLY HOURLY
MUNICIFAL 10388426, 14814402, 29475203,
RESIDENTIAL 3257539, 3002706, 22612397,
COMMERCTIAL 2294184, 4074280, 14582844,
INDUSTRIAL 3030235, 1181017, 301182,
FUBLIC AND UNACC, 1486475, 14806473, 14364735,
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SUMMARY OF PROJECTED MUNICIFAL WATER RECUIRENENTS
FOR CITY OF

EalU CLAIRE, WISCONSIN

FYTPOVY

e M il SR A e e SR e <00 e
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1

2

-

¥

4
PPN

. NEAN . MAX
YERR ANNUAL ' " DAY

1982 9118515, 12426991,
1992 11634961, 15860471,
2002 14158995, 19297478,
1992 10368425, 14814602,
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PERK
HOUR

23637275,
30171287,
IaT08468.

29423283,
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APPENDIX B

LIBRARY OF WATER USAGE COEFFICIENTS
(ABRIDGED)
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431 482 052 149,9C
ga54 0,429 Ebal 0,441

EDel -0, 793 Eied 2,93
Eieb 1,45 EGT 0.4)
EO7Y 0,793 £031 0,841

. N

£oRl -0, 703 E0R% 2,93
Eotie 1,45 £091 ¢.41
697 -0, 763 094 2,93 )
o1 E0G6 1,45 E101 0.803 ;
197 -1,2 E111 2227.34 E112 2,06 .
E117 0,413 E121 0.0147 E122 0.118 il
123 -10.4 £124 -1,75 £125 6,931 =
131 1699.5¢ E132 0,943 £133 0.523 "
E141 9.0147 E14Z 0.110 E143 -10.4 N

Ef44 -1,25 E145 0.931 E151 1609.59 9
E152 0.943 £153 0,323 E154 1.28

E15% 0.931 E141 334.0 Ela2 2.017

ENDD

IEVAFTRAR

LaTD 47, LONE 85. RRIN 9, EVAF 13,
LATE 45, LONG 83, RAIN 9, EVAP 13,
LATD 45, LONG BS. R&IN 8. EVAP 13,
LATD 44, LONS 85, RAIN 7. EVAF 14,

L&TD 43, LONG 8%, RRIN 7. EVAP 14,
LATD 42, LONE BS, RAIN §, EVAP 14,

LATD 41, LONB 85, Raln @, EVAP 15,
LATE 44, LINE 83, RAIN 8. EVAP 13,
Lnil 47, LONS 66. RRIN B, EVAP 13,
- LAID 85, LONE Bs. RAIN 8. EVAP 13,
LATD 43, LONE B4, RAIN 7, EVAP 14,
LATD 84, LONG B4, RAIN 7. EVAF 14,
. LARTD 43, LONE 86. RAIM 8, EVAP 14.
. LATE 42, LONG 86. RAIN 10, EVAF 14,
- LATD 41, LONE B¢, RRIN 10, EVAP 15,

: LATE 40, LONG 83, RAIN 6. EVAF 15,
X LATD 48 LONG €7, RAIN 7, £V 12,
' LATE 47, LONE 67, REIN 7, EVAP 13.
: LD 25, LONE. 67 REIN 9, EVAF 14,
" LATE 45, LONG 87, RAIN 9, EVAF 14,
LATE 44, LINE 87, SRIN §, EVAT 15,
I LATE 43, LONS BT, RAIN &, EVaP 15,
( LATE 42, LONS €7, RAIN 11, EVAP 1S,
. LATE 41, LOKG €7, RAIN 11, EVAF 15,

LATD 49, LONG 97, BAIN 10, EVAP 14,

LATE 48, LONE 85. RAIN 16, EVAF 12,
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LONE BE. RAIN &, EVAR 13,
LATD 8s LOKE B8, RAIN B, EVAF 14,
LETD 42 LONE 8BS, RRIN 9, VLR 14
LATE 44, LOKS E8. BAIN &, EVAR 1S,
AL L3NG 85, KAI1N 9, Evab 14,
LATD 87, LONS 88, RAIN 10, Evae 15,
LATE 41, LONS BE. REIN 12, EVAF 15,
LATE 47, LONG 88, FAIN 9, VAR 16,
LATD 49, LONE 69, KRIN 13, EVAP 12,
LATE 48, LONE B85, RAIN 11, EvaR 12,
LATD 27, LONE 89, RAIN 10, EVAP 12, K
LTI 4o LGKG 8%, RALN 10, EVAF 13. -
LATE 25, LONR B3, REIN §, EVAR 13, |
LATE 84, LONE §9. RAIN 9, AR 13, j
LATD 43, LONG 89, FAIN 10, EVAP 14, )
LATD 27, LONG B89, RRIN 12, EVAP 15.
LATE 41, LONE B9, RAIN$2, EVaP 16, ’
LATH &, LONG 89, RAIN 10, EVAP 18, )
LATD 45, LONS 90, FAIN 11, EVAF 12, ]
LATD 48, LONG 90. RAIN 11, EVAP 12, ]
LATD 47. LONB 90, RAIN 11, EVAP 12.
LATD 8¢, LONG 90. RAIN 11, EVAF 13. ’ :
LATD 5. LONS 910, RAIN 10, Evap 13.
LATE &4, LOKE 90, RAIN 11, EVAP 13,
LATD 4. LONG 90. RAIN 12, EvaP 14,
LATE 42, LONG 90. RAIN 14, EVAP 15,
LATD 41, LONE 96, RAIN 13, EVAP 16,
LATD &0, LONG 6. RAIN 10, EVAP 16.
LATD 35, LONE S0, RAIN ©, EVAP 17.
LATH 33, LOKE o0, RAIN 2, EVAF 1.
LATD 37, LONG 9%, RAIN S, EVAF 18,
81D Is, LONE 90, RAIN ©. EVSP 19,
LATD 35, LONG 29, BAIN 7, EVAP 19.
LATD 34, LONE 90. RAIN 9. EVAF 19,
LATD 33, LONG 90, RAIN 10, EVAF 19,
L&TD T2, LONG 90, RAIN 9, EVAP 19,
LATD 31, LONB 90, RAIN 14, EVAF 19,
LATD 30, LONE 90, RAIN 14, EVAP 19,
LATD 29, LONG 90, RRIN 16, EVAP 20,
LATh 48, LONG §1. RAIN 12, - EVAP 12,
AL TS LONG 31, RALN $2. EVAP 12,
LATE 47, LING 91, PAIN 12, EVAR 12,
LATD 83, LINB 9§, BAIN 12, Evep 13,
LATE 45, LONR 81, RAIN 10, EVAF 13,
LATD 4l LONE &1, RGIN 1, EVaP 14,
LATE 43, LOnG o1, Ralk 13, EVAF 14,
P LATE 47, LONB 21, RAIN 15, EVaP 14,
- LATD 41, LONE 9!, QAIN 13, EVAF 15, o
X LATD 49, LONG ©f, FAIN 10, EViP 17, T
- LATD 42, LONG 92, RAIK 12, EVap 12, ;




LATE 43, S RAIN 12 Evar 12,
LTl e, LONE 82, RAIN 13 EvAF 12,
LA e, LONE 32 RAIN 14 EVaF 13
h LaTE 35, LONE 92, Rk il EVAF 14,
p LD 4l Loms oz, BAIN 19, E7RF 14,
- LaTE 42 LONE 22 FRIN 17 EvaF 15,
ot LATD 42, LONE 92, RAIN 17, EVAP 15,
- LATE 41 LONG 92, RAIN i, EVAF 16.
g LATD 41, LONS 2, RAIN 12, " EVAP 16
LATD 49, LONG 93. RRIN 12, EVAP 13.
b LATE 48 LONS 93, R&IN 12, EVaF 13,
- LATE 47, LINE 0. PAIN i4. EVAF 13, .
. LATE 44, LONG 93, RAIN 4, TVAR 14, 1
1 LATE 45, LONE 93, RAIN 12 EVAF 14, )
- LATD &, LONS 33 RAIN 11. EVAP 15. ]
. LATD 42, LONG 93. RAIN 15. EVAR 15, d
!‘.‘ LATD 22, LONS 93, RAIN 1. EVAP 15, 1
: LATD 41, LONE 93, RAIN 10, EVAF 1€, .
LATE 49, LONG 33, RAIN 19, EVAP 16, ]
- LA

Th 50, LONE 94, RAIN 12. EVAF 14, 1
LATD 43, LONE 94. RAIN 12. EVaP 14, |
LATD 48, LONG 94, RAIN 12.- EVAP 14,
LATE 47. LONG 94. RaIN 14, EVAP 14,
LATD &3, LONE 94, RAIN 14, EVAP 135,
LATD 43, LONE 94. RAIN 13, EVAP 16,
LATD 44, LONE 94, RAIN 12, EVAP 16.
LATE &3, LONG ¢4, RAIN 10, EVAF 16.
LeTh 42, LONG 94, RRIN ¢, EVAP té.
LATD 4L LoNE 24, RRIN 10, EVAP 16,
LATE 40, LONE 94, RAIN 11, EVAF 17,
LATE 50, LONG 95, RAIN 12, EVAP 14.
LATD 43, LONG 95, RAIN 12, EVAP 14,
LATE 48, LONE 935, RAIN 12. EVAP 14,
LATD 47. LONE 95, RAIN 13, EVAP 14,
LATD 4s. LONG 95, RAIN 13, EVAP 15,
LATD &5, LONE 95, RAIN 13, Evar 15,
LATD 44, LONB 9%, BAIN 12, EVAP 16,
LATE 43, LONE 93, RAIN 10, EVAP lé,
LATD 42, LONG 9%, RAIN 10, EVaE 16,

T
AR .

LaTE &, LONE 95, RAIN 11, VAP 17,
LATD 40, LONG 5, RAIN 17, EVAF 17,
LATE 50, LONG 9. FAIN 11. EVAP 14,
L4TD 49, LONE %. RAIN 12, EvAP 14,
LATE 47, LONE 95, Atk 12, EVAF 14,
LATE 47, LONE Se. RAIN 11, Evip 14,
LATD 43, LONG 9. GAIN 12, EVAF 15,
LATD 45, LONG 96, SRIN 12, EVAF 15,

LRTD 44, LONG 98, pain 9, EVAP 16,
LRSD 43, LONE 94, RpIN 11, gver 18,
LATD 42, LONS 94, AN 10, EVAF b,
| B-3
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LaTh 41, LOKS 9, Raln 12, VAR 17,
LATE &5, LONE 9, RAIN 13, EVAF 16,
LRTD 54, LONG 97, RAIN 19, Evar 14,
LATE 48, LONG 97, F&IN 11, EVAF 14,
LATD 42, LONG 97, REIN 12 EVAR 14,
LATD 47, LOKE 97, RAIN 12. EVaF 14,
LA7D do. LONE 97, RAIN 12, EVAF 15.
LATE 45 LINE 97, RAIN 106, EVAF 15,
LATD 44, LONS 97, RAIN 12, EVAF lé.
LATD 42 LONG 97, . RAIN 16, EVAP 14,
LATD 42, LOMG 97, RALN 10, EVAP 16,
LATL &1, LING §7, RAIN 13, EVAP 17.
LATh 89, LONS 97, R&IN 13, Evap 18,
LATE S0, L ONG 98. RAIN 9, EVAP 14,
LATD 49, LOMS 96, R&IN 10, EVAF 14,
LATD 48, LONE 98, RAIN 16. EVAF 14,
LATD 27, LDNG 98, RRIN 10, EVAF 14,
LATE 43, LONG 92, RAIN 9, EVAP 15,
LATD 45, LONG 98, RAIN 8. EVAP 15,
LATD 44, LONE 98, RAIN 9. EVAP 16,
LATE 43, LONG 98, RAIN 11, - EVAP 15,
LATD 42, LONE 92, RAIN 11, EVAP 15.
LATD 41, LONG 98, RAIN 11, EVAF 7.
LATD &, LONE 98. RAIN 13. EVaP 17.
LATD 50, LONS 99, RAIN B, EVAP 14,
LATD 49, LONG 99, RAIN 8, EVAP 14,
LATD 48, LONE 99, RAIN 8, EVAP 14,
LATD 47, LONG 99, RALN 8. EVAF 14,
LATD &4, LONG 99, RAIN 8. EVAF 15.
LATE 45, LOKS 98, RAIN 7, EVAF 1S,
LATD 44, LONE 93, FAIN 8. EVAR 1S,
L&TD 43, LONG 99, RAIN 9. EVAP 15,
LATD 42, LONG 99, RAIN 10, EVAF 15.
LATD 41, LONG 99, RAIN 10, EVAF 16.
LATD 40, LONG 99, RAIN 14, EVAP 11, '
LATD 40, LONG 99, RAIN 14, EVAF 17, ]
LATD S0 LONB 100, RAIN 6. EVAP 14, :
LATE 49, LONG 106, RAIN 8. EVAP 14, :
LATD 48, LONG 109, RAIN 9, EVAF 14, ;-‘
LATE 47, LONG 100, RAIN 9, Evar 18, i
LATD 46, LONG $01. BAIN €, EVEP 15. !
LATD 45. LONE 104, RAIN 7. EVAF 15, \
LATD 44, LONG 100, RAIN 8, EVAR 15, .
LATD 43, LONE 104, PAIN 10, EVAP 15, .
LATE 42, LONE 100, RAIN 19, EVAP 13, !
LATD 41, LONE 160, RAIN 10, EVAF 15, .
LATD 40, LONG 106, RAIN 14, EVAF 16, (
LATD 90, LONE 101, RATN 7, EVAP 14, . .
LATD 49, LONB 101, RAIN 7., EVAP 14, R
LATD 42, LONS 101, RAIN 9, EVAF 14, .
B-4 .
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. LOY RAIN 12, Ever 14,
- Lok RAIN 7, EVAE 15,
4 Lo RRIN 7, EVAF 15,
\ RAIN 6, EVAF !5,
i BRIN 10, EvaF 1es,
- s RAIN 12, EVAF 15,
- 4 RAIN 13, EVAF !5, :
- y 101, RAIN 6. EVAF 1¢.
- LATE 5. LONG @2, RAIN 7, EVAF 14,
( LATD 49, LONE 102, RAIN 7. EVAP 14,
LATD 43, LONG 102, RAIN 7, EVAP 14,
LATE 47, LONE 102, BAIK 7. EVAF 15,
" LATD 4s. LONE 107, RAIN 7, EVAP 15,
LATE 45. LONG 102, RAIN 6. EVAF 15.
LATE 44, LONB 102, RAIN 6. EVAF 16,
‘ LATD 43, LONE 102, RAIN 8. EVAF 15,
: LATD 42, LONE 102, RAIN S, EVAF 15,
LATE 21, LOKS 162, FAIN 10, EVAP 15.
. LATD 49, LONG 102, FAIN 9, EVAP 15,
W, LATD 50, LONG 103, RAIN 6. EVAP 14,
LATD 49, LONG 103, RAIN &, EVAP 14,
LATE 48, LONE 103, RAIN 6. EVAP 15,
. LATE 47, LONG 103, FAIN 5. EVAP 15.
LATE 45, LONS 107, RAIN &. EVAP 1S,
< LATD 45, LONS 103, RAIN 6, EVAP 16, .
- LATE 44, LONG 163, RAIN 6. EVAP 15,
: LATD 43, LONS 103, RAIN 7. EVAP !5,
- LATD 42, LONG 103, RAIN 6. EVAP 15.
f LATD 41. LONG 103, RAIN 8. EVAP 15.
LATD 40, LONE 103, RAIN £, EvaF 15,
& LATD 50, LONG 104, RAIN 5. EVAP 14,
& L&TD 49. LONE 104, RAIN 5. EVAP 14,
[ LATD 48, LONE 104, RAIN 5. EVAP 15.
a LATD 47, LONS 104, RAIN 6. EVAP 1S,
¢ LATD b, LONG 104, RAIN 6. EVAF 15,
i LATD 45, LONE 104, R&IN &, EVAP 16,
. LATE 42, LONE 108, RAIN 7. EVAP 15,
LATD 43, LONG 104, RAIN 6. EVAR 15.
LATD 42, LON5 104, RAIN &, EVAP 15.
t LATD 41, LONS 104, RAIN 7. EVAP 15,
é LATD 40, LONG 104, RRIN B, EVAP 15.
- ENDD !
- 1COMLABEL )
BARE BARBER SHOPS  AELT BEAUTY SHOFS  DLPOT BUS-FAIL DEPOTS j
CARW AR WACKES CHUR CHURCHES CLUB GOLF-SWIM CLUBS ]
8 BOWL BCWLING ALLZYS COLG COLLESES RESID. HOSP HOSPITALS -
' ¢ HOTL HOTELS LND® LAUNDROMATS  LNDY LAUNDRY i
D MEDL MEDICAL OFFICES MOTL MOTELS . MOVI DRIVE-IN MOVIES b
SR NURS NJRCINS HOMES  OFFN NEW OFFICE BLDG. OFFO OLD OFFICE BLDS. ,
N JAIL JAIL & PRISONS  EATN RESTAURANTS ERTD LRIVE-IN REST-NT
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- NisHT CLOBS §ALE RETAIL SPRCE SKil SCHGOL,ELEM.
5 SCHGEC., HIGH THTR THEATERS ¥MCA YMCA-YWCR FACIL.
’ SZRUITE TTRTIDONG COOT APARTHENTS

CHafF BELT ETATION pPOT S8, FT.
INSIDE 50, FT.  CHUR MEMPER CLUB MEMBER
ALLEY CO.E STUDENT HOSF BED

8¢, FT. LN 88, FT. LNDY 80, FT.

g¢. F1. HoTL 89, FT. MOVY CAR STALL
BED QFFN 88, FT. OFFD 53. FT.

RIL FER3IM ERTN SERT ERTD CAR SPACE
ITE FERSON SERVED  GALE SALES 30, FT.  SKLL STUDENT
SELH STULENT THTR SERT Y4 PERSON

INSIDE S0, FT.  COOL UNITS

ICOMMAVES  EYPECTED USAGE YALUES
BERE  %4.s BEUT 24, CARR 4,78
CHiE 138 Qs 360 COLS 106
HOSP 328003 WOTL .25 LNDY  .253
BOML 133 MOTL .22 MOVI 5.0
RS 133, OFFO 142 WL 135
EATN 24,2 MTE 133 SALE 106
Skt 5.38 SELH 6453 THIR  3.33
VMR 1,449 BASS  .251 LA 297
EATD 109, DPOT 3.3 CO01 99,087
OFFN 093 MEDL  .618
ENDD
SCOMMAXDY  EXPECTED USASE VALUES
BRE  B0.3 BEUT 328, CRRW 10,3
CHUR 862 CLe . COL6 114,
KisF 551 HOTL .29 LNDY .32
BOKL 133, MOTL 48t MVl 533
NURS 148, OFFD .08t BIL 13 ]
EAIN 33,4 NITE 1,33 SALE .15
SKLL  9.68 SKLH 190 THIR 3,33 5
A 353 B35 .59 LNOM 474 .
EATD 144, WOT 6.5 Coor 9.1 ;i
OFFN 173 MEDL  l.eb :
ENED 1
ICOMMPERL  EYPECTED USWBE VALUES i
BARE 385, BEUT 1070, CARN 31,5
SRR 6,79 fls 222 LOLE 256, 1
TRV HoTe L4 INY 157 !
BWL 133 KL 1SS MVI 5D |
. NURE 234, 0RO 3% WRIL 13, :
F BN Lo, NITE L33 SALE .27 ;
¢ SILL 40,1 S 121, IR 133 .
L S §433 305 NN 157 C
BT 547, pPOT 25,0 Coot 93,1 :
.
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[
1210 %
1213 JEMNIC
1216 &N, FR
1219 PHOIN]

1232 MCDONDiGH MFE

LINDAKAYE

,- -

1INDMYDAY
1261
1204
1207
1210
1213
1218
121%
1222
ENDD

TINDPEKHR
1204
1204
1247
210
213
1215
1219

1222

ENED
IFUBCGFAA
-85 14,5
POOL 5.0
ENDD
1PUECOFND
LOSS 14,9
Poa1 5.0
ENDD

.80
360,430
33.400
1974314
73,090
83,010
68,050
14,810

312,640
380,430
33,400
2428.57¢
75,090
63,010
38,950
14,810

16.800
720,B40
33,400
2428,57%
75,090
83.01¢
€8, 080
14,810

2t

1214
i2i7
1220

1223

1207
1205
1208
12i
1214
1217
1220
1223

1202
[205
1208
1211
1214
1217
122¢

1223

12¢2
1205
[208
Iz

1214
1217
122¢

1223

#1580 BEEF
TOLONe FITIR
WALTEF BREE
SHEDD ERDWN
UNTROYAL
FedR CONCRETE
GOULD

HUTCHENS INDSTY

162,184
78,830
1655, 600
157.870
904,930
98,75
176,730
13.170

102,184
78.8%0
1435, 600
157,870
504,930
58,750
176,730
13470

429.170
78,830
24B3. 400
157,870
304,930
58,750
176,730

13,174

1203

1206 HD
1209 CAR
1212

1218

AM MATERIALS

1218 PHILLIPE, MAY
1221 N.¥, MOTOR

1224 MEMOREX

1203
1206

209
1212
1215
1218
1221

1224

1203
1206
1209
1212
1215
1218

1221

[224

1203
1206
{20
1212
1213
1218
2!

1224

AlRF 5.0

nIR® 5.0

230,980
1{R. 610
11,246
76.180
3. 440
85.400
51,970
820,060

230,960
118,810
11.240
76.180
3,440
B83.400
51,670
820,060

230,960
118,810
11,280
76,180
3.440
85,400
51,970
820,669
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Svmbhol
e ———

i

Vmin

Vmax

i

-

TT DOwW

o
o
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R an S8 am e
T,

»

M

pu

Definition of Symbols and Subscrints

Meaning of Svmbol

water usage for a particular category

average home value in a range of
values =
Vmin + Vmax

2 x 10CS
lcwer limit or home value range
upper limit of home value range

the number cf residences of value range
r

assessment factor

gross residential land area, including
streets

housing density, erL

irvigable land per dwelling
population density in residences

mean annual price of wzter
summer price of water

total summer evapotranspiration
total summer precipitation
maximum day evapotranspiration =

9. 25 for west
0. 29 for east

commercial usage parameter

commercial usage coefficient

industrial water usage per employee
in an industry

industrial population in industry

public-unaccounted usage coefficient
public-unaccounted parameter

FN . PR W U WU SO, WisUE WUNE Vo

Units

gpd

thousands ot
adllars

dollars
dollars

residences

none

acres
units/acres

acres/unit
persons/unit
cents/thousand
gallons

cents/thousand
gallons

inches
inches
inches

parameter units

gpd/parameter
gpd/employee

employees

gpcd
persons
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v

T

pkhr
mxdy
D

S

ms

fs

mt

ft
mxs
pks

pPu
w

Cc-2

peak-hour quantities
maximum-day quantities
domestic water usage
sprinkling water usage
meter-sew:red residences
flat-rate scwered residences
metered septic tank residences
flat-c.ie septic tank residences
maiimum day sprinkiing

peak hour sprinkling

induscrial usage category
public-unaccounted usage category
west of the 100th meridian

cast of the 100th meridian

category of commercial usage
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Residential Equations

1. Mean anm al domestic uszge ‘
lap) s = (206 +3.47V/F, - 1.3p N, (1)
(qD)fs = (28.9 + 4,39 V/Fa + 33.6 D?)Nr (2) i
(ap) ¢ = (30.2 +39.5 Dp)Nr (3 :
(qD)ft = (30.2 + 39.5 Dp)Nr (4) N
Z 3
2. Mean annual sprinkling usage \
- . -0.703
! (qs)ms, w = (0.48 x 1130 Py (5)
- (V/F )0'429)N ‘
r. a r .
» - -0.793 .
: (qs)ms,e =  (0.39x 0.164B (6) ]
. 2.92 _ -1.57, 5 41.45 i
{ (E-0.5R) Ps (\ /Fa) )Nr
. . .o 10.789 X
ag)ss = (0.41 x 100 (V/F,) N (7 5‘
(ag) . = (0.39 x 0.1648" % 793(g-0.6r)%- 93 (3) _
-1.57 1.45,,.
Py (V/Fa) N 3
- . 0.789 '
aglg = (0.41 x 100(V/F ) N (9) .!
where :
4
B = 0.803 H, 136 (10) 3
3. Maximum dav sprinkling usage &
- 2.06 ;- 10.413 .
- (qus)ms, w o (3400 I':m (v /ba) )Nr (11) .
4
¢ y
g c-3 :
. - A
g - .
" :
‘ )
i

I T - o
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1

0,118

b

t .
N |
e
.
e
'

I,

la .. ..) = (0.010613 E_-10.4 (12) ;o

mxs'ms, e

-1.25 0.931
Py (V/F ) )\r

= en1,0. 943 23 )
Qnys)ts = (275083 (V/F ) N, (13)
= 0.118 -10.4 :
@es)mt = (0.01068 E., (14) y
. 1,25, 1 10, 231, |
¥ Py (V/IF)) N, ]
i - (2750p0 943 .10.523 . ]
- Qs = (2750 (VIE) =N (15) :
- 1
: 4. Peak hour usage (single equation for all four categories) %
{ ;
p . .
¢ = I
- Upknr = 334N_+2.017(p +q., ) (16)

Commercial Equations

w
L3
PR AT RTRT Y |\ I SRS

qc = C pc (17)

‘ (qc)m.\'dy : Cmxdypc (1¢) ]
{ (qc)pkhr = Cpkhrpc (19) .
L".

{) Industrial Equations
o ; : ;
- qn = U“Pn (20) k
E.-; (qn)mxdy U )mxdy n (21)

L.i (qn)pkhr = (U )pkhr n (22)

=

:‘{ Public-Unaccounted Equations

S

3 . -

t qpu = puppu (23)

¢
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(qpu mxdy

(qpu)pkhr

(
(

Mpu
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mxdyppu

pkhrppu
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